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Improved Universal Grinding Machine. 


On this and the next page we give illus- 
trations of an improved universal grinding 
machine, which, in its original form, has 


accomplished much in the way of modifying | 


machine shop practice, by demonstrating not 
only the superiority, but also in many cases 
the economy of ‘grinding cylindrical and con- 
ical surfaces to size and finish, instead 
of finishing them by the older methods. 

The present form of the machine, 
embodying, as it does, some notable 
departures from the original design, is 
the result of experience of the builders 
and others in its use, and of a thorough 
study of the requirements for such work 
as it is expected to do. 

The most notable difference, perhaps, 
between this and the original machine 
is in the form of the bed, which, 
shown by the rear view, extends straight 
down to the floor from the whtel 
instead of having the latter supported 
upon brackets projecting from the back 
of the.machine. This, of course, adds 
greatly to the solidity of the machine, 
and all danger of springing of the bed 


as 


base, 


is avoided by its massive construction, 
with internal system of bracing, and 
the further fact that it rests upon the 
floor on three points, one at each end in, 
front, and the third at the back under | 
the wheel base. In addition to this, the 
entire machine very 
heavier in all its principal parts, the 
sliding platen, with the swivel table, 
head and foot-stocks, for instance, weigh- 
ing 225 pounds more than the corre- 
sponding parts of the former machine, 
while the weight of the wheel slide, 
with its table and stand, is more than 
three times as heavy as formerly. 

Upon the bed, which is fitted as a 
closet, with shelves each side of the door, 
the platen moves, one of the slides being 
Y-shaped, while the other is flat, the 
total bearing being twice as great as in 
the former machine, and provision being 
made for automatic lubrication by 
means of rolls in each slide. Outside 
of the pockets formed at each end of 
the platen are shields, or dust caps, 
which protect the slides from dust when 
the platen is moved to its extreme dis- 
tance in either direction, and these are 
so shaped as to make it very inconveni- 
ent to place heavy weights or parts of 
machines on them, this has been 
found to interfere with the doing of 
accurate work. 

The swivel table upon which the head 
and foot-stocks are placed is pivoted at 
the center as usual, and at its right-hand 
end is provided with a double system of 
graduations by which angles may be read 
either in degrees or in taper to the foot; 
the scale marked ‘‘ Taper in inches per 
foot” giving the whole taper of the 
work, while that marked ‘* Degrees” 
gives the angle from the center line of the 
work, or one-half the whole angle. By this 
arrangement, together with the adjusting 
screw provided, very accurate settings can be 


is made much 


as 


obtained, and for all ordinary work the table | 


is found to be sufficiently heavy, so that 





clamping is unnecessary, though clamping | 


screws are provided at each end for use 
when doing heavy work. 


A T-slot is provided in this table for attach- 
ing the head and foot-stocks, which is scraped 
to a straight edge, and the tongues of the 
head and foot-stocks scraped to fit it. They 
may, of course, be fastened at any point on 
the table, the former by two bolts, and the 
latter by a lever and eccentric clamping device. 

Figs. 25 and 26 (page 2) give views of the 
head-stock with the <pindle and its boxes in 
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removal of centers, besides which its exter- 
sion beyond the dust-cap at the rear enables 
a bolt to be passed through and used to 
secure work to the face-plate when desired. 
Two different sized whirls are provided for 
use in dead-center grinding, and there isa 
stop which engages the pulley as shown, and 
prevents the spindle turning during such 
grinding. 
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IMPROVED UNIVERSAL GRINDING MACHINE. 


longitudinal and cross-section. As will be 
seen, the base turns upon acentral pin, and is 
graduated in degrees so that it may be placed 
at any angle. The front upright is made 
exceptionally heavy, to resist the tendency 
to vibration, and the journal is large. The 
spindle is of crucible steel, with both b2arings 
hardened, ground and lapped. It is hollow, 
as is also the foot-stock spindle, to facilitate 


Phosphor bronze has been chosen as the 
material for the boxes, as it permits of their 
being quite tight on the spindle when face 
plate or internal work is being ground, and 
this is found to be important where the great- 
est accuracy is required, End thrust is taken 
entirely by the forward bearing, and lost mo- 


tion is conveniently taken up by means of | the bearings, as shown, and 
As will be!a wheel as is shown in Fig. 


check 


threads, 


nuts with fine 





noticed, the thread on the spindle is not cut 
clear up to the shoulder, but back of the 
thread is a bearing left for chucks or other 
fixtures, so that they may be made to run 
true. This bearing, and also the taper hole in 
spindle, are ground out after the spindle is in 
place. The spindle is quickly 
operated by a lever, and is pressed forward 
to the work by a stiff spring which allows it 

to adjust itself to any expansion of the 

work which may be caused by heating, 
The 
spindle is also provided with a hand- 
wheel and screw movement similar to 


foot-stock 


and maintain a uniform pressure, 


that used on lathes, and by clamping 
the lever this hand-wheel may be used 
instead, as is desirable for heavy work. 
The movement of the spindle, as well 
as the pressure exerted by the spring, 
can be regulated by this hand-wheel. 
The wheel bed may be turned so that 
the the 
hand-wheel at any desired angle with the 


wheel is moved by cross: feed 
sliding platen, and its base is graduated 
to degrees, The wheel slide moves on 
wide, flat bearings, eight times as large as 
those in the former machine, and things 
are so arranged that all sliding surfaces 
are thoroughly protected) from dust. 
The circular base upon which the wheel 
slide is supported is greater in diameter 
than the distance between the bearings 
of the wheel spindle, so that a steady 
support for the latter is obtained. 
Provision is made for internal grind- 
for this the platen is 
turned around, and the wheel stand is 
used countershaft, pulleys 
being placed upon the spindle in place 


ing, and wheel 


as oa two 
of the single pulley and emery wheel 
used for outside grinding, while the in- 
ternal grinding spindle with its support- 
ing head is placed on the opposite end of 
the wheel platen. <A sectional view, 
showing the construction of the internal 
grinding spindle, with its supports, is 
given at Fig. 40. 

At Fig. 27 is a sectional view through 
the center of the main wheel spindle. 
This spindle is also of steel, hardened 
and ground, whife the boxes are of 
phosphor bronze, 
to the 
tapering outside, and are fitted to sleeves, 
at the center of their length, 
have ball joints formed upon them, and 


As will be seen by 


reference cut, these boxes are 


which, 
rest In seats provided in the uprights, 


to which they are clamped by the caps 
FF, which are hinged and held down 


by bolts and nuts £, Fig. 28. By this 
arrangement, self-aligning boxes are 


secured, and the entire arrangement may 
be removed or replaced, or turned end 
for end, with the greatest facility, and 
without disturbing the adjustment of 

the boxes, 
H H are pieces of felt for lubrication, 
held up against the spindle by springs ; 
( D are the nuts by which the boxes are 
adjusted to the spindle, and end motion 
is taken up by the nut A. The boxes are 44” 
long and 1}’ diameter. The pulley on the 
spindle is 44’ diameter. As shown, it is held 
in place by the nut J, and can be removed, 
together with the wheel, by turning the flange 
K, which is threaded to the spindle. Pro- 





vision is made for running a wheel outside 
this may be such 
36, where grind- 
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ing is to be done close up to a shoulder or 
collar. Of course this wheel may be brought 
to either side of the wheel support by re- 
versing the spindle and boxes, or turning 
them end for end, as already explained. 

Wheels of any desired form or size may be 
used here for grinding cut 



















































ters or reamers, or for any 
special jobs not conven 
iently done by the regular 
wheel which runs between 
the bearings. Both wheels 
are protected by heavy 
gaurds, which not only g 
prevent water or dust from 
flying about the machine 
or room, but also protect 
the workmen in case of 
the accidental breakage of 
a wheel while running. 
Provision is made for 
the liberal use of soda 
water in grinding, chan- 
nels being arranged so that, 
after being used, it is re- 
turned to the tank seen at 
the rear of the machine, 
from whence it is pumped 
to the wheel or work again 
by the centrifugal pump, 
which is driven by a belt 
from the countershaft. 
The platen is, of course, 
movable either by hand or 
by the automatic feed 
arrangement, the latter 
being positive, so that it 
cannot become accidentally 
disengaged. The reverse 
motion of the platen is ac- 
complished, as formerly, 
by the use of movable 
dogs, which can be clamped 
at any desired point at the 
front of the platen, and 
which actuate a small lever 
which stands up in front 
at the center of the ma- 
chine, and which can be 
moved by hand when 
desired. And just here is 
one of the new features 
which will be appreciated 
by those who have had 
experience with the ma- 
chine. A de- 
vice has been 


‘ing to .0005", or corresponding to a reduction 
in diameter of the work of .001”. 
rim of this wheel a stop-screw is provided, 
by which the emery wheel can be given a 








emery wheel is controlled by the main ship-| platen may be fed several inches beyond that 
per, while the work can be started or stopped length. The swivel table will swing to either 
independently by another shipper, thus allow- | side of its central position to grind tapers up 
ing the wheel to run continuously during the to 2’' per foot, or to 10° of angle. The 


movement so small as to reduce the diameter , changing or gauging of work. A friction| wheel slide has a movement of 6”, and 
of the work only .0001”". 


' brake is provided, by which the work is very | wheels can be used 12’ diameter and }” 


thick, with a 2” hole in 
center. The _ internal 
grinding fixture usually 
sent with the machine will 
grind holes up to 54” deep, 
1’ and upwards in diam- 
eter, using wheels up to 
2’ diameter. The machine 
is regularly provided with 
all the fixtures and acces- 
sories, shown in the upper 
illustration on page 1; 
weighs 4,050 pounds, and 
occupies a floor space 47’ 
x 152’. The same ma- 
chine is made to take in 
40” between centers where 
desired. 
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Give It a Chance. 




















Fig. 26. There is— along with 
some good sense—a rare 
amount of nonsense pub- 
lished about electricity. 
This nonsense does a good 
deal of injury in the way 
of keeping back the legiti- 
mate use of electricity. 
When a man undertakes 
to show that the heat gen- 
erated by the combustion 
of coal can be worked 
through a steam engine, 

















and then through a dy- 
namo, and wires, with all 
the attendant losses, then 
be made to economically 
appear as heat, he brings 
about a general loss of 
faith in electrical matters. 
Men without pretensions 














introduced 
which allows 








the point of 
reversal to be 
shifted a very 
small amount 
by simply 


turning a Fig. 40, 


screw, and 
without the 
necessity for 
moving the 
dogs. In ad 
dition to this, 
the  attach- 
ment to the 
lever can be 
swung out of 4 
the way, so 


that the plat- aii 
en may be th 





























run past it 
for the exam- | OOOO TT 
ination or 








gauging of 
work when 
desired, with- 
out moving 
































the dogs,and, 








when swung 





into place 





again, the 
platen re- 








verses pre- 
cisely as be- 


fore. The feed and reversing mechanism 
has been much simplified, and reversal takes 
place smoothly, and without jar or vibration. 

The cross-feed by which the wheel is 
brought up to the work is operated by a 









The overhead works ccnsist of three shafts 
with two drums, tight and loose pulleys, etc., 
and are arranged to give any speed to the 
emery wheel from 1,300 to 2,000 revolutions, 
and twelve speeds for the work ranging from 


graduated hand-wheel; the graduations read- "36 to 800 revolutions, 


to special knowledge know 
better, and they objsct to 

being humbugged. 
Electricity may be an 
excellent me- 





a ——_—_— >) dium for pro- 
| pelling street 
| aan cars, but why 
a why 


| is it not best 
| to frankly 
admit that 
the processes 
of using it 
for such pur- 
poses are far 
from being 
perfected? It 
would help 
along, rather 
than hinder 
progress, to 
admit this 
evident fact. 
Electrical 
enthusiasts 
tell us that 
electricity 
can be em- 
ployed with 
a wonderful 
saving for 
moving 
LU | heavy rail- 
} y | road trains, 
| | but they fail 
l |) _| to fortify 


| their asser- 


| ions = - 
| Fiy. 36, ; tions by any 





















































plausible 

a argument. It 

is unwise, in 

quickly brought to rest when it is to be | the interests of extending the use of elec- 

removed from the machine or gauged. The | tricity, to make statememts that every engi- 

hangers are provided with self-adjusting and veer knows, in the present state of the art, 
self oiling boxes. are not so. 

The machine will swing work between We are not arguing against the use of 

centers 12" diameter and 30” long, while the | electricity as a useful agent. In its way it is 
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wonderful. 
known. 
consumption is an unimportant factor, it has 
anassured place. In other places it is probably 
the best of intermediate agents. But in all the 
places where its utility is assured it is havdi 
capped by foolish claims made for it in direc- 
tions where its utility is neither assured nor 
probable. It ought to be given a 
chance. 


It gives us the best lights ever 
For small power, where the coal 


better 


= 


The Weston Triplex Chain Block. 


the invention of the Weston differ- 
ential pulley block, many years ago, the use 


Since 


of self-sustaining chain blocks has become 
very The advance 
these blocks made over any forms of hoisting 
previously covstructed consisved in the fact 
that, without any ratchet mechanism or hold- 
ing device of any sort, they would sustain 
the load automatically at any point, thus 
avoiding the necessity of making the end of 


general, great which 


the rope or chain fast, if, for any purpose, 
the operation of hoisting had to be inter 
rupted. 

The differential pulley block is so well 
known that a detailed description of its con- 
struction is unnecessary. There is, however, 
one point about its construction that is not as 
widely knewn as it should be, namely, the 
impossibility of attaining any very high me- 
chanical efficiency from such a device. The 
great value of the apparatus lies in its con- 
venience, and in 
nience the efficiency has to be sacrificed. 
introduction of the Weston dif- 
block 


order to attain that conve- 


Since the 
ferential 
chain blocks have been made and widely 
used. These blocks ar? either of the differ- 
ential character, using differential 
or pulleys, or are made with worm gearing 


numerous other forms of 


gearing 


movement. The object in both cases is to 


secure a self-sustaining action, which the in 
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its efticiency would be one hundred per cent., 
so that if the operator pulled the chain down 
ten feet in raising the load one foot, there 
would bea velocity ratio of 10, and a cor- 
responding relation between the load and the 
effori required to raise it, just as in the case 
of a lever; and a pull of one pound on the 
lifting side of the chain, operating over a 
space of ten feet, should taise a load of ten 
pounds on the hook through a space of ove 
foot. As a matter of fact, under these cir 
cumstances the differential pulley block 
would only raise a load of a little over three 


in other words, would have an 
efficiency of about 32 per cent. The remain 
ing 68 percent. of the effort exerted upon 


pounds, or, 


the chain is expended in overcoming the in- 
ternal resistance of the apparatus. 

A similar low 
blocks operated by worm-wheel mechanism; 
and it is well known that worm-wheel gear- 
ing low mechanical efti 
ciency. facts show at once why the 


efficiency is obtained in 


possesses a very 
These 
load does not run back on such blocks when 


the hand chain is released. Tne load is less 


vuk 


ween Fe 


Vin wlistunce 


bet 
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hoisting apparatus which shall possess the betwcen which is placed an intermediate 


great convenience of automatically sustain 


disk of iron. The flat surface of the hand 


ing the load, and, at the same time, return a chain wheel forms one of the outer disks, 


much greater proportion of the effort in 
useful work. This appears to have 
most effectively done in the new chain block, 
the construction of which is shown very fully 
in the sectional detail drawings which are 
here illustrated. 

In order to attain a higher efficiency than 
50 percent. itis necessary to separate the 


been 


hoisting mechanism from the sustaining 
mechanism. The manner in which this has 


been done by the inventor will be evident 
from an the drawings. 
These can best be understood by first 
examining the hoisting portion of the 
device, and then studying the manner in 
which the load is automatically sustained. 
In the view to the right, and in the 
right-hand portion of the middle 
tional view, the hoisting mechanism is 
fully shown. It is simple and powerful, 
and consists of a triple train of 
gearing. A central pinion gears into 
three spur planet wheels; these spur gears 
carry intermediate pinions, which, in turn, 
gear into an internal wheel, which is cast 
in one piece with the frame. The axes of 
the intermediate gears and pinions are 


inspection of 


S€C- 


spur 


attached to a frame or cage, which is 
keyed fast to the hub of the hois:ing chain 
wheel, so that when the central pinion is re- 
volved the pinions on the three planet wheels 
also revolve around the inside of the internal 
gear wheel (see view above), carrying with 
them the cage and the hoisting chain wheel. 
This direct system of gearing gives a 
velocity ratio of about 30 to 1, and its hoist- 
ing efliciency has been demonstrated, we are 
told, by careful experiments to be fully 80 
per cent, Of course, a train of gearing like 
this, exerting such a high efliciency, would 


be entirely incapable of sustaining the load 











\ \ é _. 

\ 2 2 ] 

; View of Block on Line a,a. 
with Disks Removed, 


troduction of the Weston block had already 
proved to be so convenient and practical. 
this self sustaining action 


The reason for 


was altogether 
until Prof. Ball introduced a description of 
it into his treatise on experimental mechanics, 
in which he showed 
power of any hoisting device was due to an 
efficiency of less than 50 per cent. 


not clear to many people 


that the self-sustaining 


In order 
to make this point clear it will be necessary 
to distinguish between the mechanical efti 
ciency and the velocity ratio. 
no frictional resistance in a hoisting machine 


If there were 


The Weston Triplex 


than the internal resistance of the block, and 
32 per cent. cannot be expected to do the 
These facts have been 
known for a long time, but have been allow 
ed to 

thought 
existed 


work of 68 per cent, 
remain unimproved, because it was 
desirable to retain the simplicity 
in the differential block, and 
even at the present time, for many purposes, 


which 


this convenient form of hoisting apparatus 
has many advantages. 
The 


biock, 


otiginal inventor of the differential 
Mr. Thomas A. Weston, has, how- 


ever, been endeavoring to design an improved 
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Section on Center Line, 


Chain Block. 


the hand chain is released; and in 


to secure the self-sustaining feature a 
the left of the central see 
tional drawing, and in the left-hand view, 


when 
order 
device, shown in 
has been designed. This consists of a very 
roller click and 
friction disk clutch mechanism, which, while 


ingenious Combination of 


simple in construction, requires careful ex 
fully understood. This 
friction brake, as it may be called, is mainly 
within the 
on the left of the central view, and 


amination to be 


contained hand-chain wheel, 
shown 


consists of a pair of friction disks of bronze, 





| when rctated in one 





View of Gearing 


anda plate, whose hub is fitted to a central 
spindle, forms the other outer disk, so that 
this set of friction plates forms an example 
Weston fric.:ion clutch. 
The two bronze friction plates are held fast 


of the well-known 


to the plate of the roller check device, while 


the intermediate disk is held fast to the 
friction plate which is keyed upon the spin 
ale. The hand-chaiu wheel is not attached 


positively to the shaft, but is threaded upon 
the hub of the friction disk as shown, so that 
direction it will tighten 
the disks together, holding them asa unit, 
while, if rotated in the opposite direction, it 
will release the disks. 


The roller check consists of three steel 
rollers shown in the side view on the left. 
These rollers lie in recesses, which are in 


clined toward the axis, so that they will 
wedge or Clamp the disk in which they are 
placed very firmly, to prevent the working of 
in one direction, but 
immediately releases the disks from all fric- 
tional engagement with the frame when ro- 


the block when rotated 


tated in the opposite direction. 

These elements, which take many words to 
describe, are really in themselves very simple, 
as an examination of the drawings will show. 
The accion of the internal wheel can best be 
understood by considering the operations of 
the 
in the direction 
which first tightens it against the friction 
disks, and consequently drives the disk which 
is keyed upon the shaft, and through it the 
central pinion and entire train of 


hoisting and of lowering. In hoistirg, 


hand-chaiu wheel is revolved 


hoisting 
mechanism. This direction of rotation always 
releases the roller check, so that it interposes 
no resistance whatever to the effort of hoist 
ine, and the operator is able to realize the full 
efliciency of the hoisting portion of the block, 


with 


Cover Removed, 


hand-chain is 
The 


becomes 


effort the 


CONGILIONS are 


If, now, the on 


relaxed these reversed, 
load 


the driver, 


acting upon its chain-wheel 


aod in attempting to deseend 
transmits its force through the train of spur 
gearing to the friction plates, which, endeay 
the roller 
check device into action, and holds the load 


oring to rotate, at once throws 


absolutely suspended, If it is now desired 
to lower the weight, the direction of the hance 
chain wheel The first effect of 
this action the 
wheel from the hub of the friction disk upon 
which it This at once releases 
the the 
while the rollur check 


is reversed. 


is to unscrew hand-chain 


is mounted 


pressure upon friction disks, and 


mechanism holds the 
the 
the friction, so 


bronze disks firmly from revolving, 


reversal of motion reduces 


that the iron friction disks acting under the 
pressure of the load begin to slip backward. 
They can only do so, however, to the same 
extent and at the same speed as the rever-e 


motion of the hand chain wheel, for should 
the motion of the latter be stopped the iron 


friction disks will at once tighten upon the 
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bronze disks and increase the friction to a/| 
sufficient extent to prevent further motion of 
the load. In this respect the action of the 
hand-chain wheel and friction disks is much 
like that of a weight lying upon an inclined 
plane with a wedge between it and the plane. 
If the wedge is gradually withdrawn the 
weight will slip down, but cannot slip faster 
than the rate of motion which is given to the 
wedge, providing the angles of friction are 
properly proportioned. 

This lowering motion is perfectly continu- 
ous in its character, and not intermittent, fol- 
lowing the motion of the hand-chain, and 
being checked immediately when the hand- 
chain is stopped. 

Since in this block there is no frictional 
resistance forming the holding power to be 
overcome, the brake which holds the load 
being entirely withdrawn from action during 
the operation of hoisting, it follows that in 
the ‘‘ Triplex” block 
practically done away with. 

Tests of this block have been made by 
eminent authority, but the publication of 
these tests seems unnecessary, since the prin- 
ciple of operation is shown so clearly in the | 
cuts and description. 

The Yale & Towne Mfg. Co., Stamford, | 
Conn., are the manufacturers. | 


this serious loss is 


— > — 
Steam Launch Norwood. 


Mr. ©. D. Mosher the de- 
signer of the celebrated steam 
launch Buzz, has recently com- 
pleted another fast steam launch, 
named ‘‘ Norwood,” for Mr. N. 
L. Munro, of New York City. 
The great aim of the designer 
was to bring out a launch of 
high speed, consequently some 
of the capacity for carrying 
passengers was sacrificed so as 
to obtain sufficient room for the 
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generator; a portion of the casing is re-| 
moved to show the interior. Fig. 2 repre- 


| sents a horizontal section taken on line 2, 2, 


Fig. 3. Fig. 3 represents a transverse sec- 
tion on line 3, 3, Fig. 2. Fig. 4 represents a 
vertical section on line 4,4, Fig. 3. The) 
same letters of reference indicate the same 
parts in all the figures. In these illustrations 
a arepresent two horizontal water drums, 
which are arranged parallel with each other | 
at opposite sides of the furnace }, these 
drums are placed just above the grates c¢. | 
The furnace, as will be seen by referring to 
Figs. 2 and 3, is divided into two sections by 
an intermediate water drum a’, and a row of 
tubes f? extending upwardly from the drum | 
a',and arranged so that above their bent | 
ends they form a close wall extending | 
lengthwise of the furnace; the upper portiors | 
of the tubes f? are curved outwardly; every | 
alternate tube extends over to the steam | 
drum at theone side of the furnace, and the | 
remaining tubes over to the steam drum at | 
the other side of the furnace. The inter- | 
mediate drum a’ is connected by transverse | 
pipes a’ with the outside water drums a a, | 
so that water from the drums a a enters the 
drum a’, and passes upwardly therefrom | 
through the tubes /?. | 

The tubes f* are connected with the trans- | 














machinery and boiler required 
for the high speed. During a 





preliminary trial a speed of 30 
miles an hour has been obtained, 
and itis expected that in the 
official trial this speed will be 


exceeded. The length of the 





launch is 638 feet over all; 
breadth, 7 feet 38 inches; 
draught, 18 inches; displace- 
ment 18 tons. Her lines are 
very fine, and the midship sec- 
tion below the water line is 
formed so as to reduce the skin 
friction to a minimum for the 
“greatest displacement. The 
keel does not project below the 
hull. The keelson is of steel 
I-beam 5x3 x} inches. The 
frames are made of oak, 1} 
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giving the generator a low center of gravity, 


| and making it in this respect particularly de- 


sirable for steam launches and yachts, and 
other crafts in which economy of vertical 
space is desirable. 

The arrangement of the inner tubes / is 
such that these tubes along the forward por- 
tion of the furnace, or fire-door end, nearly 
to the opposite end, constitute a practically 
closed wall, made up of the inclined portions 
of the tubes. 

The lower ends of every alternate tube f is 
bent, as shown at 8, Fig. 3, so that the whole 
form two inner rows at the points where 
they join the water drums, and come in close 
contact with each other just above the bend 
9. The object of arranging the tubes to 
form a close wall, as described, is to cause 
the heated products of combustion to pass 
from the front toward the rear end of the | 
furnace before passing to the outside of these 
tubes. To enable the products of combus- 
tion to pass to the outside of the tubes, a 
number of these tubes at the rear end of the 
furnace are made straight, as shown at 7’, in 
Figs. 1, 3 and 4, creating the spaces 10 be- 
tween the tubes jf and the intermediate 
tubes f. The spaces 10 permit the products 
of combustion to pass outwardly, as indi- 
ca'ed by the arrows in Fig 4, into the rear | 























inch square, placed 8 inches 
apart. The planking is made of 
mahogany in two thicknesses; 
the thickness of the outer plank is ,% inch, 
and that of the inner plank is ,'; inch. 
A layer of light canvas bedded in elastic 
cement is placed between the inner and outer 
thicknesses of the planking, which is fasten 
ed to the frames by phosphor bronze screws. 
The engine is of an upright triple ex 
pansion condensing type; cylinders 9, 144, 
22 inches, and 9 inches stroke, and develops 
400 indicated horse-power. The weight of 
the engine is 2,000 pounds. The condenser 
has 512 corrugated tubes, and gives 500 square 
feet of cooling surface. Diameter of pro- 
peller, 35 inches; pitch, 7 feet; two blades. 
The boiler isillustrated in Figs. 1, 2, 3 and 
4, It has 26 square feet of grate surface, 
and about 1,000 square feet of heating sur 
face. The tubes are made of steel, 1 inch 
diameter, solid drawn. The weight of the 
boiler and water is 2} tons; its length is 7 
feet 3 inches; breadth, 6 feet; total height, 3 
feet 6 inches. This boiler was specially de- 
signed for this launch by Mr. Mosher; it has | 
several new and novel features. It will be 
noticed that, for the power the boiler has to 
furnish, it occupies but a very small space, 
and its center of gravity is very low, all of 
which are advantageous features of a boiler 
designed fora steam launch, Fig. 1 repre- 
sents an end elevation of the boiler or steam 





STEAM LAUNC 


verse tubes a’; they extend upwards, and 
are bent at their upper ends, and joined to 
the steam drums d d. These tubes, /%, 
spring from the pipes a’ in two rows. Those 
of the outer row are bent inwardly, as shown 
at 14, Fig. 4, so that the tubes /? constitute 
vertical end walls, the front one 
being interrupted by the spaces for the fire 
doors. 

The steam drums d d are placed above the 
water drums «a a, and are practically outside 
the space which furnace. 
They are arranged to bring their outer sides 
in a vertical plane with the outer sides of the 
water drums to accommodate the casing e, 
which encloses the whole apparatus. 

Each water drum is connected with the 
steam drum by a series of bent steam gener- 
ating tubes, f, 7°, f*, 7°. From the points of 
connection with the water drums, these tubes 
are bent inwardly and upwardly toward the 
center and upper portion of the furnace. 
They are then bent outwardly until they join 
the inner sides of the steam drums. 

It will be seen that the tubes /, /, f*, /5, 
are formed and arranged to expose their con 
tents in a very favorable manner to the heat 
of the furnace, and at the same time enable 
the steam drums ¢ to be located at a mini 
mum height above the water drums «, thus 


closed 


constitutes the 


J* are mark 12, 18, in Fig. 3. 
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the opposite direction toward the forward 
end of the furnace, asindicated by the dotted 
arrows in Fig. 4, the tubes being thus ex- 
posed to the action of the heat. This ar- 
rangement is another important feature of 
the invention. 

A baflle-plate or deflector / is placed across 
the upper portion of the furnace, just in the 
rear of the smoke-stack, as shown in Fig. 4, 
which causes the products of combustion to 
take a downward course, as indicated by the 
dotted arrows, before reaching the smoke- 
stack, and prevents the too direct escape 
of the products of combustion, and causing 
the same to act more fully upon the water in 
the tubes. 

The products of combustion pass to the 
stack through the openings formed between 
the tubes f and /f?, the latter being raised 
above the tubes f forward of the deflector /, 
as shown in Fig. 4, leaving spaces between 
the horizontal portions of the tubes f and f? 
of sufficient width to permit the passage of 
the smoke and gases to the stack. 

The ends of the steam drums are connected 
with the ends of the water drums by the 
pipes ¢ for the return of water from the 
steam drums to the water drums. These 
return pipes are located outside of the casing 
e, as is shown in Fig. 2, and are not subjected 
to the heat within the casing ; 
hence the descent of water 
through the return pipes to the 
water drums is facilitated. 

3affle-plates 44, 4+, shown in 
Fig. 3, are attached to the 
upper portions of the steam 
drums at opposite siaes of the 
perforated dry-pipes p*, which 
extend through the drums, and 
are connected outside of the 
drums with pipes which con- 
duct the steam to the engine. 

The water drums are _ pro- 
tected from contact with the 
fuel by the fire-brick linings mm, 
and the transverse connecting 
pipes a” are protected by simi- 
lar linings m’. 

The water drums act also as 
mud drums, and have suitable 
blow-off cocks and hand holes 
to allow the removal of the 
deposits. 

The tubes f, 7’, f?, f%, f*, f°, 
are expanded in the drums and 
pipes by special tools devised 
for this purpose. 

The adoption of two steam 
drums, d, not only makes the 
boiler symmetrical, but it gives 




















a greater height of furnace in 
proportion to the total height 
of boiler, than could be ob- 
tained with one drum ; and the 








nu NorRwoop. 


portion of the space between the walls com- 
posed of the tubes f and an outer wall com- 
posed of the tubes /*, placed next to the in- 
ner casing /. The lower ends of the tubes 
The wall com- 
posed of the tubes /# extends the entire 
length of the furnace. 
tbe inner and outer walls of tubes contain 
the tubes 7°, which are of the same general 
form as the tubes 7 and /*, but are separated, 


The spaces between 


so that the products of combustion pass | 


freely around each tube, 

With this arrangement the steam drums 
are protected from the direct action of the 
fire by the interposed tubes, and can be 
affected only by the radiation of heat from 
the hot gases that pass through the spaces 
10 at the rear portion of the fire-box; hence, 
the liability of burning or injuring the drums 
by overheating is reduced to a minimum. 
As an additional protection to the steam 
drums, the partitions 4 4, previously referred 
to, are interposed between the lower portions 
of the steam drums and the furnace; these 
partitions lay close to the wall formed by 
the tubes 7*, as shown in Fig. 3 

The smoke-stack g is placed over the for 
ward end of the furnace, as shown in Fig. 4, 
causing the products ef combustion, after 
passing through the spaces 10, to travel in 





water capacity is increased so 
that a sudden lowering of water 
level in the boiler when the 
supply of feed water is interrupted is pre- 
vented. 

The circulation of water was found to be 
very satisfactory, and the boiler made ample 
steam to supply the comparatively large 
engine. The boiler is patented by C. D. 
Mosher, Amesbury, Mass. 

Production of Pig Iron. 


issue of the 
and sStleel Says: 

‘* We present in this issue another notable 
advance in the production of pig iron in the 
United States. The total production of pig 
iron in this country in the first six months of 
1890 was 5,169,787 net 4,615,837 
gross tons, an increase of 754,653 net tons 
over the production in the last six months of 
1889, when we produced 4,415,084 net tons. 
Each half year, except one, since July 1, 
1885, has witnessed an increase, in most in 
stances a very heavy increase, over the pro 
duction of the preceding half year. But the 
increase in the first half of 1890 over the last 
half of 1889 has eclipsed all previous half 
yearly increases. 


A recent 
American Tron 


Bulletin of the 


Association 


tons, or 


‘** Each important pig-iron producing State 
shared in the increased production in the 
first half of 1890 over the last half of 1889 
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except Michigan and Tennessee, but Michi- 
gan made more pig iron in the first half of 
this year than in the first half of 1889. The 
proportion of Pennsylvania in the total pro- 
duction in the last half of 1889 was 49 per 
cent.; Ohio, 14 per cent.; Alabama, 9.6 per 
cent., and Illinois, 72 percent. In the first 
half of 1890 the proportion of Pennsylvania 

yas 49.2 per cent.; Ohio, 13.2 per cent.; 
Alabama, 8.9 per cent., and Illinois, 6.8 per 
cent.” 

—-- 


LETTERS FROM PRACTICAL 


MEN. 





Proving Square Root, 
Editor American Machinist : 

In Question No. 350 of your issue of the 
4th inst., J. P. P. asks to be corrected in man- 
ner of proving square root. Itshould be: Di- 
vide the sum of the digits of the root by 9, 
square the remainder, and divide this by 9. 
The last remainder should equal the remain- 
der obtained by dividing the sum of the 
digits of the square by 9. 

J. G. ALDRICH. 


Water Necromancy. 
Editor American Machinist : 
Apropos of the remarks made by W. HI. 
Booth, on ‘‘ Water Necromancy,” would 
say: Sometime early in the seventies, a pro- 
prietor of a small foundry in Mid Somerset, 
England, wishing to drive a well for water 
to supply the boiler, hired a ‘‘ professor of 
twiggery ” to locate the spring, which he 
did, but there was never a good supply. 
But what I wanted to say is, there were 
about a dozen men working there, and 
most of us were skeptical on the ‘‘ twig 
business,” but to prove his power, the 
man proposed we put three hats on the 
floor of the shop, which, by the by, was 
made of mud (clay), and if we would 
put a watch under one of the three hats 
while he was absent, he would tell which 
hat it was under by holding the twig 
over them, providing there was no other 
metal present, and to the surprise of most 
of us, the end of the twig turned readily 
over the watch, which was a silver one. 
He also informed us that he was the 
father of a family of boys, but only one 
of them had this power. 
Wm. NEwTon. 


Laying Out Sheets for a Conveyer. 
Editor American Machinist ; 

The laying out of sheets for a conveyer 
is at once a very interesting and practical 
problem in sheet metal work. In the 
language of descriptive geometry, it is 
called the developable helicoid, ora single 
curved surface with a helical directrix. 
Referring to Fig. 1, and taking Mr. J. T. 
Gardham’s figures as a basis for our dimen- | 
sions, let us proceed to find our development | 
of pattera sheet. Let M N (the outside} 
diameter of 3’’ pipe or 3.5’) be the horizontal 
projection of cylinder upon which the sheet | 
is wound. Let MW’, N’, S’, 7’, equal vertical 
projection of the same. Let the Figs. 1, 2, 8, 
ete., and 1’, 2’, 3’, etc., each represent respect- 
ively the horizontal and vertical projections 
of the helix, the pitch of which is 13’. Let 
A B equal ground line or the intersection of 
horizontal and vertical planes of projections. 
In plain language, M Nis the plan, W, N’, 
S', 7, the elevation and A, 2, the plane of 
support of our figure. If an _ indefinite 
straight line be revolved about the cylinder, 
and at the same time be kept tangent to the 
helix, it will describe the above named sur 
face. Every position of this line will make 
equal angles with the horizontal plane, and 
will intersect it in the points 1’, 2’, 3”, ete., 
describing an involute curve. If this surface 
be intersected by a cylinder 7, F, FE’, F’, 
we have our original surface in projection. 

Draw M, N, and M’, N’, 7’, S’, divide cir 
cle into any number of equal parts, in our 
figure 12 parts. Draw radial lines and lines 
perpendicular to them. Construct involute 
Curve, or the curve traced by an element of 
surface in its revolution about the cylinder. 
The lengths 1 —1", 2 — 2”, etc., 
lengths Gr oe ha) Oe tS 
and points 1", 2’, 8 


equal 
ete. (Fig. 1), 
, equal points of curve. 
Let L, K, be an element ina plane parallel ' 


Cylinder 


to vertical plane of projection. Therefore 
the line L, K, LZ’, K’, is shown in its true 
length in the vertical projection. This line 
pierces the outer cylinder in point ¢ — ¢’. 


Therefore, this line C — K. C’ — K’ is an} 


element of our required surface, shown in 
true length by C’ — K’, and which we shall 
use in our development. The lines in verti- 
cal projection show different positions of 
same element in its revolution about the 
cylinder and tangent to the helix. 

To draw the radius of curvature of the 
helix or the developed radius, draw NV’, P’ 
parallelto LZ’, A’; draw P’ Q' perpendicular to 
N’”, P’, .. N’, Q', equal developed radius of 
curve. Now to find development: 

Draw O”", N” (Fig. 2) equal to NV’ Q’ (Fig. 
1). Divide into 12 equal parts; draw radial 
and perpendicular lines as before. Find 
true lengths of elements from Fig. 1, by tak- 
ing the length of A’ — L’',; divide into 8 
parts, and give to each element as many parts 
as are denoted by the figures; as 4 — 4’ 
has 4 parts, or equal to true lengths of 
each element, from point of tangency to 
where it pierces the horizontal plane. C, (| 
are the projections of intersection of element | 
k’ C’, with outer cylinder F, H, F’, EF’; 
therefore A’, C’, is the true length of our 
outside radius of development, or 0”, F'’, in 
Fig. 2. Cut sheets to this outer diameter, 
split in NV’ #”’, and rivet next section at 
N’, F’’.) Mark the helix of screw on your 
pipe or shaft by taking a piece of paper of | 
iin. 


eae ene 




















Projections 


Fig. 1. 


proper length and inclintaion, then bend | 

metal to conform to this line. Try a paper 

pattern first. L. A. BUCHANNAN. 
A Curious Case, 

Machinist : 

1 have heard of a great many peculiar ac- 


Editor American 


cidents occurring to men employed on ma 
chines, but I think the one that came to my 
notice yesterday caps the climax. 

A boy was engaged in working on a small 
spindle, held in the chuck on a lathe. In 
the end of this spindle was a_ half-inch 
tapped hole. The boy placed the end of his 
little finger in this hole, while the lathe was 
running, and of course the finger was drawn 
in by the thread. He stopped the machine 
quickly enough to prevent twisting his finger 
off. He then took the piece out of the 
chuck and undertook to unscrew, but found 
this impossible without seriously injuring 
the finger. 

The only way out of the predicament was 


to place the spindle in a bench-vise and hack- 


saw the end off close to the end of the finger. 
The piece was then placed in a planer, and a 
slot was cut in both sides, lengthwise, to 
within about one thirty-second ineh of the im- 
prisoned finger. This was a slow operation 
on account of the metal heating, and becom- 
ing unbearable to the patient, in which case 
it was necessary to stop and cool it with 
water. 


After the planing operation was completed 






| one per cent. 





the piece was placed in the bench vise again, 
and a wedge driven into one of the planed 
slots, which spread the piece open, and al 
lowed the much mutilated member to be 
removed. 

The whole operation took just an hour. 
No pain was felt by. the boy until the piece 
was wedged apart. Harry E. BILiines. 


Critical Notes, 
Editor American Machinist : 

I have been reading with much interest the 
papers on worm gearing which have been 
appearing in the AMERICAN MACHINIST, and 
I have been disappointed in not finding as 
many facts in regard to the subject as it 
would be desirable to know in designing a 
worm gear for a given duty. I have not 
access tothe paper by Mr. Lewis, referred 
to by Mr. Grant, but the reference to the 
diagram of results indicates that the wheel 
used with a worm of 5° angle of spiral was 
a straight-faced spur wheel; and if that be 
the case the experimentsdo not show the best 
results that are possible with a concave face 
worm-wheel. 

Robert Briggs considered worm gearing a 
very efficient method of transmitting power, 
and devised an improved method of designing 
such gearing, which, he claimed, gave excel 
lent results. He said it was necessary that 
there be no spring in the worm shaft, and no 
side motion of the wheel rim or end motion 
of the wheel shaft, and if these points were 


r Developable Helicoid, 






> KO. Radof 6 








Curve 

| \ : *y 
to XK 
\ 


Development. 


Fig. 2. 


LAYING OUT SHEETS FOR A CONVEYER. 


attended to the friction would be as low as 


worm against the wheel teeth. 
speed 


As to the 
at the pitch line, it is obvious that 
depends greatly on what the pressure of 
contact is; 
used on elevators that have a velocity of 
much more than 200 feet per minute at pitch 
line, and yet they are durable, and the 
friction is so small that a brake is needed to 
keep the elevator from running down, even 
when not loaded. I know of a 
worm on a foundry crane, of twenty tons 
capacity, in which the speed at pitch line of 
worm is 450 feet per minute, and it has been 
in use over four years, and looks good for 
two years more at least. This crane handles 
fully fifty tons of material daily. 

I think the durability of worms iu such 
cases is due to the fact that the pressure on 
the teeth is not excessive, the motion is not 
continuous in one direction for a long time, 
and the wheel teeth and 
shaped. 

According to the diagram given, the effi 
ciency increased with the speed, and that is 
not contrary to experience with friction of 


cast-iron 


worm are well 


journals of shafting and other surfaces, 
where experiments with a given pressure 


fixes the speed of the surfaces at a point 
where the conducting quality of the materials 


is just enough to dissipate the heat generated | 
by friction, and if one-half the pressure is' 





He says nothing, however, as | 
| to speed or allowable pressure of contact of 


for I know certainly of worms | 
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removed the speed may be increased without 
harm. 

I do not think any mechanic will be content 
with the statement that 200 feet per minute is 
the economical limit of speed for cast-iron 
worms, unless it is known what pressure 
there is at contact surfaces. The experience 
of Mr- Christie, as stated, does not appear to 
prove that is the limit of speed in all cases, 
for in that case the speed was increased, 
while the pressure of contact was not re 
lieved a corresponding amount, and_ the 
result was the worm could not conduct and 
distribute the heat away fast enough. 

I do not see any reason why the general 
rule that a decrease of load will allow an 
increase of speed would not apply to worm 
gearing as well as other rubbing surfaces. 
It is no doubt true that worm gearing at 
best will not transmit as large a percentage 
of power in proportion to the speed of con- 
tact surfaces as some other forms of gearing 
will, but I have no doubt experiments could 
be made which would determine their maxi- 
mum efliciency with various materials at 
different speeds, and thus get data that 
would enable us to design worm gearing for 
a given duty with some degree of assurance 
as to what the results would be. 

BELL CRANK. 


** Divining®’ for Water. 
Kditor American Machinist : 

Reading Mr. Booth’s account of the man 
with the hazel twig locating subterranean 
channels of water, reminds me that some 
fifteen years ago I saw one of these water 
wizards, who was in the employ of parties 
who were going to sink a well for a sup- 
ply of water for condensing and fire pur- 
poses. This man was a brick mason, of 

powerful build, and ¢with a complexion 
that indicated his familiarity with that 
part of the ladder where it is said there 
is always a plenty of room, or else an 
over-indulgence in spiriétus frummenti. 
Ife would grasp the forked twig, as de 
scribed by Mr. Booth, and stride over 
vv the ground in parallel lines, and the large 
— end of the twig would move from the 
slightly inclined position in which he held 
it to nearly a vertical one, with the free 
end pointing to the ground, and when in 
that position he would shake his head, as 
a signal to his employer or accomplice to 
mark that spot as one where water would 
be found. His face would twitch nerv- 
ously, and after the strain was over he 
would succumb to great actual or feigned 
exhaustion. 
3elieving, like Brett Harte’s ‘‘ Jim,” 
that ‘‘spirits don’t fool with the levers 
much,” I looked upon the whole business 
as a farce, and out of place in this nine- 
teenth century; yet it is but fair to state that 
they got water where he ‘ divined,” also in 
another place where he did not. It is also 
present, including 
myself, who risked the sacrilege of trying 
it, could make the twig but slightly dip by 
twisting the ends, as | had expressed myself 
as believing he did. But whether it was a 
lack of strength, skill, or of divining power 
on our part, I must admit that the slight 
movement we could give the twig was but 


fair to state that none 


a burlesque of his performance with it. 

To show that there are still persons who 
claim to be able to locate unseen waters, I 
enclose a clipping, taken from a local paper 
printed in Central Massachusetts, the present 
month: 

Frank Hamilton has just sunk a well near 
his house. Mr. H. possesses that rare gift of 
locating water by the use of an apple bough. 

PETER H. BuLLOocK, 


} A Correction, 


Editor American Machinist : 

| In instructions for making 
white prints, I wish to call attention to an 
| oversight on my part. 


reading my 


In the four combina 
tions B, and in the order given, the bottles 
should be given a new set of numbers, one 
to four inclusive; these are the four numbers 


| used to make (, J. L. Brxsy, Jr 


—— oe = 


It is announced that the year’s cotton crop 
of the United States is 7,311,322 bales, 
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Theory of the Feathering Wheel. 


By LIeEUTENANT Preston H. UBERROTH, 
U.S. R. M. 


The feathering paddle-wheel is of English 
origin, and up to recent years has never been 
extensively adopted in this country. In 
view of the fact that many of our large 
steamers are fitted with this system of pro 
pulsion, it may not be out of place to investi 
gate the theory of its construction and action. 

In the ordinary radial wheel the paddles, 
or ‘‘ buckets,” are rigidly fixed to the frames 
of the wheel, while in the feathering system 
the object of the combination is to make the 
paddles while immersed move edgewise rela- 
tively to the water in the padale-race—a 
uniform current moving horizontally with 
respect to the axis of the wheel, and with a 
velocity equal to the rate of revolution of the 
‘* bucket” journals about its center. 

Having recourse the accompanying 
figure, in which A is the axis of the paddle 
wheel, B that of the eccentric, and L B 
representing the surface of the water, let 
M, N, O, P, ete., be the axis of a paddle at 
various stages of its motion about A; WE, 
N F, O G, ete., the stem lever of the paddle 
at various positions, ¢ BH, BE BG, 
etc., the positions taken by the gudéde rod 
joining the eccentric with the stem Jever. 
Assume P to be the point of deepest immer 
sion, and from it draw the vertical diameter 
PA M. Atthe point Y, where the axis of 
the paddle is about to enter the water, re- 
solve .its circular velocity into two compo 


to 


ind 


nents, one normal or perpendicular to the 
paddle, and the other tangential or parallel 
toit. Nowina similar manner were we to 
resolve the velocity of the particles of water 
in the paddle race, we would find that in order 
that a paddle when immersed should move 
edgewise to the water the normal components 
of the jourpal and water must be identical. 

Since the rate of P is identical in amount 
and direction with the water in the paddle- 
race, and the component velocities along the 
chord Q P being the same, it must follow 
that the paddle at ( must become a normal 
to the chord. The paddle at Q may now be 
drawn, and upon being produced will be 
found to intersect the circumference in its 
highest point .W, a fact self-evident, since we 
have but inscribed a right angle in a semi- 
circle. 

Assume Y P' a convenient depth for the 
paddle, and on the perpendicular at its mid- 
dle point lay off a length equal to about 
three-fifths the depth of the paddle. 

Ascer ain now the center of a circumfer 
ence which will pass through the three 
points J // @ for the eccentric axis, and with 
radius B / describe a circle passing through 
IH G. This will be the locus of the ex- 
tremities of the radius bars at all positions of 
rotation. I HG, ete., with #B for the 
length and positions of the guéde rod. The 
driving rod is rigidly fixed to the eccentric 
order that 
transmitted to the paddles, the re- 


Join 


strap in the motion of rotation 
may be 
maining 
strap by pins. 

In order to ascertain how near the paddle 


rods being loosely joined to the 


approaches to the driving rod, and to what 
extent it may be necessary to cut into the 
rod so as to prevent contact, we have sim 
ply to join A B, and produce it to meet the 
circle in B’. Lay off the stem lever BY Cand 
draw atright angles to it the paddle D @ 
The distance of D from B B' is the nearest 
approach of the paddle to the driving rod 
throughout its revolution. 

During the time the paddles are immersed 
their motion is almost exactly as theoreti 
cally demonstrated, although above the sur 
face their action is somewhat different, as is 
indicated by the diagram. In practice it is 
impossible to carry out the theory exactly, 


but it is fulfilled with an approximation 
sufticient for all practical purposes, 
—— > 


The Hventng Sun, ina recent effort to show 
where there is room for invention, puts forth 
the remarkable statement that the use of the 
triple expansion engine has reduced coal con 


Engineering Notes from England. 


W. H. Booru. 


By 


Every profession and every trade has its 
own peculiar language, as little understood 
by other professions as an unlearned foreign 


tongue, and even in our own special line 


of mechanical engineering there are dia- 
lects which are but imperfectly understood 
by some branches which have their own 
dialect, 

Sometimes, when traveling about, I meet 


with men who will begin to converse with 
me, apparently under the impression that I 
am even as they are, and it is with difficulty 
that I can follow them until they find me out 
In 


book of the holiday type, a man describes 


and speak straight English. a recent 


himself as having read some medical work, 


MACHINIST 


Kor several years such trifling details as 
steam engines, locomotives, and sundry other 
playthings which mechanical engiveers have 
designed to do more or less work, have fallen 
under the ban of displeasure of a set of men 
who, having taken to do much wire plaster- 
ing with soft solder, have called themselves 
electricians. As a fact, not one electrician in 
ten is other than a sort of self-gloritied tinker, 
with no knowledge of the force with which 
he ought to deal, and with a loathing of any- 
thing more mechanical than a magnified style 
of philosophical toy making. 

These creatures have so misread the duty 
of a true electrician that they have been 
loudly clamoring for everything to be carried 
out by electricity, and having unfortunately 
been taken at their own valuation, have had 
a chance given them of proving their ability. 
Like everything pushed too rapidly into un. 

tried duties, electricity, in the 
hands self-anointed 


of these 


ones, has again gone 








everything the matter with him excepting 
housemaid’s knee—any symp 
Doubt- 


to this com 


one complaint 
toms of which he failed to discover. 
did not 
plaint by too close attendance at his prayers. 


less he expose himself 


Laymen reading the literature of any trade 


wr profession are similarly liable to gather 
false and exaggerated notions from want of 
properly comprehending the full and exact 
value of technicalities. 

Daily papers are singularly inapt in their 
references to mechanics, and produce some 
wondrous specimens of mechanical action. 
In one Lancashire paper an account of a fac- 
tory-engine breakdown described the ‘* vacu 


um” as having ‘‘ dropped into the clock- 
box,” and sundry other curious actions, 
The Daily Telegraph was once notorious for 


the method of get 


ting a locomotive round a curve as including 


its errors, and described 


‘ shortening the stroke of the piston,” *‘ shut 
ting off steam and opening the regulator” 
(7. ¢., throttle). 
duces almost invariably sound engineering 


The only paper which pro 


being one which makes up for this by a 
double dose of sin on all questions of political 
In 


a busy life one moves in very small circles, 


importance, in which it is always wrong. 


and is apt to think all the world is within the 
same circle. A few days ago, a man travel 
ing the Midland Railway aut 
Derby, he being a shareholder of the line, it 
had 


locomotive 


to meeting 


appeared, said to me that he no idea 


Whatever as to how moved 


a 
under the action of steam, 
Tam constantly meeting with men who in 
form me in all earnestness of some wonderful 
which revolutionize 


invention is going to 


everything, A few days ago this took the 
form of a means of so applying the force of 
to contrivance down a well as to 
lot of water to the surface, besides 
returning the It 


rude to contradict, so [ listen and say noth 


water a 


force a 
working stream also, is 
ing, long ago convinced of the inutility of 
trying to explain things to the uninitiated, 
who, after all, won't believe you, but set you 
down as *‘ another self-opinionated engineer,” 
who is ‘*so blinded by old-fashioned ways 
There 


are probably never less than a dozen men in 


that he won't believe anything new,” 


existence at any one time who are trying to 
get behind some natural law with a spring 
device or a system of weights and levers, or 
elliptic gearing. Few of them contrive ma 
chines to run so long as Keeley *s motor, or to 
be so profitable (to the inventor), 





sumption to four pounds per horse-power per 


Comment would be supertluous, 


hour. 


Mechanical engineers may rest and be 


thankful for a time, however. 





a. _ Wrong, 
\ rh and after the late fiasco at 
\ Auburn may we not look for 
_ hse \y less of the unseemly slopping 
if —- . . 
\ over of the half-taught  soft- 
Vs solderer, and a better field for 
B a? the true electrician, who will 
“ pf) readily admit that beyond small 
NG work electricity is not yet ap- 

(@ . . . ‘ 
t RG jicable ? It has been for years 

oN = 
4A Rp , : Pao . a 
‘i a fi customary to define electricity 

¢ . . 
ho~ “4 asa fluid. However unsuitable 
Pi ~ such a term may be to what is, 
ae, after all, simply — (what?) it 

Pp 8 5 ° 
‘ - would be better to treat it as a 

SEATHERING WHEEL. ae ; 

; fluid, just as we do high-press 
and rising with the conviction that he had | ure steam. There has been far too mueh 


highfalutin by men who, to cover their own 
ignorance, have used long half-dollar words 
to express What no fellow could understand. 
Steam enginecrs have worked for years at 
steam, and acknowledge their ignorance even 
yet of the source of the power they apply. 
Why, then, such extravagant claims for the 
newer energy? and how great the discomfit- 
Shade of Kemmiler! 
tramecars have run and are 


ure! 

Granting that 
to-day running and paying with electricity as 
a link between the car and the motive power, 
it seems early to prophesy on the extinction 
of steam locomotives by any system of elec- 
tric traction yet brought out. When electric 
traction is fully developed, it will probably 


be as far different from the methods now 
followed as is a Corliss engine from Hero's 
Ps reaction jet. Electri- 


cians have been far too 
previous, and now let 
us hope they will give 
us a rest, 

Talking of new ideas 
reminds me that to-day 
at work 
one of the new square 
As 
a piece of machinery 
this drill 
tice, anyhow, 


I was shown 
drilling machines, 


is worth no- 
I saw it 
drilling it 
did drill holes  practi- 


cally accurately square, 


brass, and 


and with sharp corners, 
too, and a slight altera 
tion changed to octag 
onal, The spindle re 
volves at a fair speed, 
with a sort of rolling 
motion upon a central 





ball swivel joint, and at 


the upper end of the 
spindle is a closed cam-box, in which the 
square is generated, but) which was not 


opened in 
The drill tool itself is peculiar, consisting 


my presence, 


of a socket end and a blade of triangular 
section, the apex of the triangle, which is op 
posite the narrower side (which is not flat, 
but convex), being the center line of revolu 
tion of the drill spindle about its own axis. 
The sharp edges of the flat-foot end of the 
drill the bulk of the 
upon the point A depends the cutting of the 


do actual work, but 
square boundary of the hole, 

There isa lotot making in this tool which the 
ordinary observer will probably overlook, and 
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. . . ad 
If the machine is sold at a moderate ad- 


vance upon a plain drill there is always the 
chance that it would be taken for general 
round drilling and occasional square drilling, 
but if costly its use can be but limited. 
most rational use would be the drilling of 
nearly square holes in boiler plates, so enabling 
smaller rivets to be used of equal area, and 
giving more plate area between holes. 


Its 


For 


boilers or other tension joints it would be 


valuable, there being no objection to the use 


of square rivets, or rather of square rivets 


with well chamfered corners—irregular or 
immature octagon. There is certainly great 
merit in the machine as such, and the speci- 
men I saw was well made, but whether in- 
vestors will see such merit in a year from 
now remains to be seen. 

Concerning the Saturday half-holiday, you 
have a note that opposition to it is ecasing. 
It seems late in the day to read such a note 
in an American paper. 
there was no half-holiday on this side passes 
my knowledge, but I have a faint recollec- 
tion of an elderly man telling me it did not 
exist in his youthful days. It must be forty 
years ago at least. How it happens that 
America should be behind on this point is 
unaccountable, but the absence of the half- 
Saturday is looked upon as a sign that the 
workingman of America cannot be ahead of 
his brother of England, in spite of higher 


How long it is since 


wages. 
Here the half-holiday extends all the year 
round, and if I choose I can be fifty miles 
away from London, and by the sea, before 
3:30 p. M. I am not aware that the Satur- 
day let-up exists on the continent of Europe 
further than that work stops at something 
like 6 Pp. M , apparently in order that people 
may buy food to go through another week’s 
trial; but it general throughout <Aus- 
tralasia, and all Anglo-Saxony, I believe, but 
America. Its absence must surely make life 
one ‘‘demnition horrid grind,” as Mr. Man- 
talini would say. 

Have been using lately some American- 
made saws on steel. They are cheap things, 
to be thrown away when dulled, not to be 
sharpened again. They are quite soft, like 
sheet-iron, along the back, the teeth only 
being hard, but all in one piece with the back 


is 


part. 

The saws can be bent double without fur- 
ther injury than cracking through the hard- 
ened strip, but this by no means made them 
useless, for the toothed strip seems quite of a 
piece with the back, so that half a dozen 
fractures could be made and the saw still re- 
main of They were new to me until 
lately, but every one ought to know of them, 
for a new saw Costs less than time and files 
used in sharpening an ordinary metal saw, 
and the teeth, too, are so hard that they last 
really well on the tough back strips. 

Boiler inspection seems to be again exciting 
On this side, too, there is 
It 
would seem that the yearly death rate from 
boiler explosions of all kinds in these islands 
—both preventable and non-preventable—has 


use, 


some attention. 
some acrimonious discussion going on. 


now fallen to less than six per annum as the 
highest return, a return for five years showing 
under five as a yearly average, and a third 
showing five and one-half, or thereabouts. 
This is taken by the boiler insurance companies 
as due to their continued efforts, by others as 
due to the greater probability of fatal ex- 
plosions being followed by a Board of Trade 
inquiry and a trial for manslaughter, but it 
is more probably a result of steel homogene- 
ous plates, better knowledge and better care, 
the 
doubt, and perhaps due in a large measure to 


combined with above causes, also, no 
the decrease of boilers of the under-fired type. 
In spite of higher pressures, too, the stress on 
a boiler is now very likely a less fraction of 
the ultimate strength than formerly. 

Under fired boilers do not easily run short 
of water, and therein are safe, but they are 


looked on as unsafe, the shell being ex 
posed to the direct action of fire. How the 
chief engineers of English boiler insurance 
companies would get along in a similar 


capacity in America is not to be considered 
too curiously, but probably they would be 
found on Blackwell’s Island very soon, for 





the speed of work is not rapid by any means, 





American pressures ure extravagantly high 
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to English notions, and taking pressures into 
account the number of American explosions 
is, perhaps, not very high. American boiler | 
steel, too, is of good quality, though is not 
found to range so high in tensile strength as 
can be got here of full ductility—so at least 
an American boiler maker has informed me— 
steel for shell plates on this side being found 
sufficiently ductile up to 33 (2,240 
pounds), or nearly 74,000 pounds. 


fons 
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The Money Value of Solid Emery Wheels. 


By T. DuNCAN PARET. 


(A Paper Presented at the Indianapolis Meeting for the 
Advancement of Scvence.) 

[We published an abstract of this paper 
last week, and, by the courtesy of the author, 
are enabled to give it entire this week. | 

During the last twenty-five years the use 
and manufacture of solid emery wheels bas 
so increased that an important industry has 
been created. The use of such wheels 
steadily and largely increasing, both in this 
country and in Europe. In many large and 
progressive establishments there is a strong 
faith in the great future extension of this in- 
dustry, and nearly all users admit that they 
do not use near as many solid emery wheels 
as they ought to use, and that those they do 
use are not worked to the best advantage. 

The reasons why more are not used are 
simple, and are freely admitted by the users. 
It is not the first cost of the goods which hin- 
ders their freer This cost, in fact, is 
pow less than one-half what it was twenty- 
The main reason for the 
slow increase of emery grinding plant is lack 
of time and space. As emery grinders run 
at a very much higher speed than do the 
lathes, planers, drills, and general machines 
of an ordinary shop, such grinders cannot be 
run by a belt directly from the line shaft, 
and hence their erection necessitates interme- 
diate and countershafts. Furthermore, such 
grinders need to be set near lathes, planers 
and other high-priced machines, and such 
setting necessitates the use of suction fans, or 
dust exhausters. whose high speed also calls 
for countershafts. Thus the emery grinder, 
whose first cost is small in proportion to tbat 
of lathe and planer, has its importance rated 
in proportion to its cost, while the time re- 
quired to properly erect it is out of all pro 
portion to that demanded by the more cosily 
machines, 

As emery grinders should be interspersed 
among the other machines, rather than be 
located apart by themselves, their later and 
increasing introduction in shops previously 
arranged for and supplied with the standard 
varieties of machine tools, necessitates not 


1s 


use, 


five years ago 


only more space, but frequent re-spacings of 
the other machines. 

Hence the general admission that the shop 
ought to have more emery wheels at work, 
but that time and space are lacking. 

The prevent 
actually in use from being worked to the best 
advantage are also simple. Owing to the 
high speed and the trouble of countershaft 
ing, a correct standard speed is seldom ar 


reasons which tho e wheels 


ranged for, some rough approximation being 
deemed suflicient. Owing to high 
there is more than usual likelihood of slip of 
belt—a factor to which few mechanics attach 
enough importance. A still more important 
reason is the excessive vibration of the emery 
This vibration to the light 
weight of the grinding machines, and the in 
stability of floors and work benches. It is 
almost impossible to manufacture solid emery 
wheels which are in perfect balance, and an 
unbalanced wheel jumps. This jumping 
sometimes lessens and sometimes ceases en 
tirely, if grinding machine is heavy and 
bench or floor solid. If these latter are un- 
stable, the jumping is imparted to them. 
Even wheels of originally perfect balance 
soon get out of balance, owing to unequal 
wear, if the metal being ground is applicd by 
hand instead of automatically. The amount 
of vibration due to the revolution of an un- 


speed 


wheel. is due 


balanced body at the speed of a mile a min 
The 
of revolutions per minute is so great that the 


ute can hardly be calculated, number 


tween work and wheel. 


The metal being 
ground is struck and thrown off by the wheel, 
a large portion of whose surface revolves un- 
touchod by the metal before contact is again 
secured. 

American built emery grinders too 
light in weight as a universal rule. The 
users Of solid emery wheels do not real'ze 


are 


the loss in money value due to the imperfect 
mounting of such wheels, and therefore are 
unwilling to pay the price needed to sccure 
substantial machines. In this macter a radi 
cal change must be made if users are to 
secure the greatest possible profit. In many 
cases emery grinders are placed on unsub- 
stantial floors, and we have visited tactories 
where a few additional posts to support the 
floors would have mad» work easier, and the 
product both cheaper and better. 

The facts thus far recited are simple, and 
will probably be frecly admitted by most 
mechanics. A fact far from simple, how 
ever, is that no exact data exist 
money value of the process of grincing by 
solid emery wheels, as compared with other 


as to the 


and oldér processes of metal shaping and re 
moval. This fact is largely dependent upon 
another, namely, that no well Known and 
easy method exists by which the compara- 
tive money value of the various makes of 
Asa 
consequence, the reputation and commercial 
success Of many makes of solid 
wheels are purely factiiious, and bear slight 
relation to real money value. 


solid emery wheels can be ascertained. 


emery 


In many cases the choice of a solid emery 
wheel depends entirely on color. In some sec 
tions of the United States at the present time a 
prejudice all dark-colored 
wheels. In some cases porousness or Openness 


exists against 
of texture is considered the charac cristic of a 
first-class solid emery wheel, and the value 
of some wheels has been boasted of because 


it was claimed that water would flow 
through them, and that ‘you could blow 
through them.” Value is set upon some 


solid emery wheels because they are said to 
be composed entirely of mineral ingredients, 
and to contain no glues nor gums, Some 
are used on account of faith in the special 
brand of emery they are said to contain, 
while the virtue of ochers on the 
peculiarity of what is called the bond. At 
ove period the sonorous pame of Itacolumite 


is base d 


was a terror to emery wheel salesmen, avd in 
At 
another time Infusorial Earth was the great 
bugbear, and the wheel which had this forits 
bond was looked upon as the rising sun in 


the unknown they found the immense. 


the emery wheel industry. At one time the 
name of ‘‘ Goddard ” was a magic password 
to every saw-mill in Michigav, and Vermont 
knew nothing but the ‘‘ Cosmopolitan.” All 
these are now but names of the long past. 
It has been 
necessarily grind faster because *‘ you can 


found out that a wheel does not 


blow through it,” and that some close and 
compact wheels do better work than those of 
open texture. 
proved their superiority to organic matter, 
identitied 


Mineral ingredients have not 


nor has color Leen as a distinet 


factor of quality. 
Yet to-day the majority of factorics are 
using solid emery wheels whose purchas: 


months, The first cost being so high, and 
the wcar so rapid, made us give them up at 
first, and go back to the London-made emery 
wheels ; but our men (who do the work by 
piece’ agreed to reduce the price so much, 
if we would supply them, as they said, ‘ with 
the fine kind of wheels they had last,’ that 
the reduction does more than pay for the 
wheels aliogether.” 

While the great majority of users neglect 
to make any inquiry as to the real money 
value of emery wheels, and while the few 
who do inquire are most unlikely to estab. 
lish strict test conditions, and secure accurate 
comparative results, it is important to know 
that an inquiry of great scepe is being con 
ducted by scientific men. 

It would be unwise to make known pre 
maturely the details or results of this in 
quiry, but a few leading facts may be stated. 
These facts are the more pertinent at the pres- 
ent time, because the purchase of emery 
wheels is conducted with much Icss circum 
spection than in former years. This is true 
both of this country and of Europe, concern 
ing which latter country we have heard very 
In both the gen 
first cost decides the 


recent personal testimony. 
eral rule that 
and, except in those cases where some 


is pur 
chase ; 
real or faucied reason exists for adhering to 
some pardcular make, the largest discount 
secures the order. 

A prolopged investigation has been made 
as to the comparative quality of fifteen dif 
ferent makes of American solid emery wheels. 
This demonstrates that under equal condi 
lions the fastest grinder of the fifteen makes 
will grind off more than twelve times as 
much cast-iron per minute as the slowest 
grinder does. It does not necessarily follow 
that the slowest grinder is the dearest wheel 
of the fifteen, and the fastest grinder the 


for 


cheapest : first cost of wheel, power 
consumption, wear of wheels, etc., have also 
to be considered. But the fact Goes cast 
much doubt on the general assumption that 


Is 


42 
100 


one emery whecl is as good as another. 
it likely that a wheel which will cut only 
minute is 
valuable a tool as that which will cut 5,;%, 
It fact 
that the two makes which stand thus at these 


of an ounce of cast-iron as 


per 


ounces per minute ? is a sipgular 
opposite extremes are amovg the older manu 
factures of this industry, and almost equal 
inage. The ability of the one manufacturcr 
to supply a tool whose product was calcula 
ble and interfered with the 


free and large sale during a long term of 


great, has not 
years of a tool whose product: was dispro 
What to think 
of a mechanic who would knowingly stand 


portionately small. are we 
for years over a wheel which only ground 
off 4°) of 
could remove 5,';*, 
What 

who would knowingly buy the tool which 
gave such small product ? We are forced to 
believe that the great bulk of emery wheel 
buyers and users have no definite idea what 


an ounce per minute, when he 
ounces in the same time ” 
to think of the manufacturer 


are we 


ever as to the product of the wheel they use, 
Not 


they are misled by the two stiriking items of 


nor of its real money value. knowing, 


low first cost and great Curability. 
We are firmly convinced that nothing has 





been influenccd by the friendship of 


buyer and salesman—by the unfounded bias 


has 


of some foreman, or by the unreasoning and 
of 
rarest 


prejudice some unintelligent 
In the of 


buyer, foreman or grinder give any specitic 


baseless 
erinder. cases can either 
statement as to the produc. of any wheel 
it 
may appear, even the system of paying for 


or the cost of such product. Singular as 
erinding by the piece does not lead to a care- 
ful estimate of real value, and many buyers 
are found who seek the most durable wheels 
because their men are paid by the piece, 
while the men accept such wheels, not dis 


covering that excessive durability almost 


always necessitates an excessively small 
product. 
That an investigation as to real money 


value will pay, and that it may be made to 
pay both the buyer and the user, is demon 
strated by the following letter of a Scottish 


engineering firm, dated in 1875 





hand cannot preserve continuous contact be 


emery wheels, having used them over twelve 


‘* We have now had a few trials of the blank | 


cost emery wheel users so much loss as their 
false estimate of the money value of dura 
|ility. 
|wheel so friable that its rapidity of wear i- 
me equaled by its increase of product ; but 
| this that the 
majority of American wheels are too durable 
The 


removable of all the makes at a fair, ordi 


It may be possible to get an emery 


investigation seems to show 


and too unproductive, average metal 


ounces per 


fell 


nary working pressure was 1/475 
minute, of fifteen 
short of this average. 


but out makes ten 


While the consumption of wheel material 


does not bear a regular proportion to the 


amount of metal ground, yet, as a general 
rule, increased wheel consumption implies 
increased product. Se marked the rule 


that it may be safely assumed that any wheel 


18 


which is notable for its durability will be 
markedly slow grinder. 

If we seek for an intelligible reason why 
the should 
cutting wheel, we can find but one, and that 


a 


mere workman prefer a slow 





his laziness, and afford relief from the 


strain of continuous work. But this is an 
appearance only, and a sham. 
We have stated that the average metal 


removal per minute of the fifteen makes was 
1,43, ounces, and that teu fell short of this 
average. This average, however, was at what 
Now, 


satis- 


we called a fair, ordinary pressure. 
in the workman is not 
fied with the snmall product, and to secure 
a greater, This 
and he then 


many cases 


applies more pressure. 


pressure soon exhausts him, 


gets rest and change of work by stopping 


the machine and proceeding to chip or 
hack the face of his wheel. This investi- 
gation shows that some of the so-called 


very durable wheels largely increase their 
product if a great pressure is applied. We 
cite, as illustration, of well- 
known and popular make, whose average 
metal removal per minute at a fair, ordinary 
pressure, was only ounce, but 
the increased 
about 24 times, attained an average of 773, 
The metal removal of 
wheel in any one minute was 11,58, 


the case one 


foo Of an 


which, when pressure was 


ounces. maximum 
this 
ounces, yet in some cases its minute metal 
removal was absolutely nothing. The press- 
ure which secured the average of 7,35 ounces 
minute 
at 


per Was an excessive 


which 


pressure—a 
would be 
dangerous in the and which no 
workman could maintain. It is to obtain 
rest, and change from the too heavy work 
necessitated by extra durable wheels, that 


pressure some makes 


extreme, 


men gladly accept the job of chipping and 
hacking a wheel. Ilow much time is thus 
lost, and how much wheel material wasted, 
it is impossible to say, and equally incalcu- 
lable is the waste of physical effort in striv 
ing by undue pressure to exact a 
product from an over-hard wheel. 
If wheels were provided which gave a 
fair product light) pressure, metal 
erinding by the use of solid emery wheels 


reasonable 


undcr 


would not only be easier for the workman, 
but much more profitable. In attempting 
to introduce free cutting wheels, instead of 
che over-durable ones, one practical difficulty 
is frequently met. That is that the work 
man, habituated to excessive pressure, applies 
such pressure, uselessly, to the softer and 
freer cutting wheel, and so wears it out with 
unnecessary rapidity and without adequate 
increase of product, 

It is our firm belief that the general results 
of this investigation the of 
many hard wheels, and the survival in grind 


show use too 
ing processes by solid emery wheels of the 
same old methods which characterized Brit 
The increas- 
ing use of waterproof wheels, run wet, also 


ish practice by grindstones, 


tends to the use of over-hard wheels, and to 
careless work. The grinder thinks it easier 
to press his tool hard against a bard wheel, 
and trust to the use of water to prevent over 
heating, 


care against a free cutting wheel at high 


than to manipulate the tool with 


spec d. 

The object of this paper is to call the 
ittention of proprietors and foremen to the 
venerally uneconomical selection and use of 
solid eme ry wheels, and to point out the pos 
sibilities of great profits and losses in this 
process, as yet unsuspected. 

<-> mae 
The old adage about killing two birds with 
the 
Just a little un 


one stone works its perfect work in 
upper part of Jersey City. 
der the soil is a fine bed of rock suitable for 
other 


operations, where excavating is necessary, 


paving blocks. In building and in 
blasting must be resorted to. 
But the rock 
blocks and sold, and that breaks up the ex 
of blasting. And it gives to 
men in preparing the blocks. 


This is costly. 
is broken up into building 


pense work 


i 





Phospho-boric glass for microscopes is a 


new kind of optical glass, which contains 
phosphoric acid and boracic acid, and is de- 
signed specially for the construction of object 
lasses, The Photographic Neirs says it is 
asserted that by means of this new glass, 
lately produced in Germany, an object pos- 
sessing no more than the one-cight-hundred- 
millimeter can be 


and-twenticth part of a 





that sometimes it apy cars to minister t 


1s, 





distinctly re cognized, 





AMERICAN 


MACHINIST 


|SepremBer 18, 1890 











Communications relating to ae reading ohana | 
should be addressed to the Editor. All other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
96 FULTON ST., NEW YORK. —_- 
PUBLISHED WEEKLY A% 
96 Fulton Street, New York. 


Horace B. MIuver, P res st and Bus, Manager. 
Lycuraus B. Moore, Treas. and Sec’y. 

F. F. Hemenway, Editor and Mech. 
J. G. A. MEYER, 
FRED J. MILLER, 


Engineer. 


’ - 
f Associates. 


Special Announcements. 


C22 Positively we will neither publish anything in 
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Don’t Discriminate. 


by one of its latest 
ma- 
chinery for making beet sugar is hereafter 
to be admitted free into the United States. 
opinion this is a mistake which is 
liable to have in 
the future, such as machinists and everybody 
connected with the machinery trades, what- 
ever their general tariff views may be, should 
vive 


The pending tariff bill, 


included amendments, provides that 


In our 
very serious consequences 


attention to. 
radically different tariff 
urged in Congress, by 


Two year ago a 

bill was strenuously 
one of the clauses of which it was proposed to 
put machinery for manufacturing jute on the 
free list. Within the past few days, opponents 
of the pending tariff bill have exclaimed in 


Congress at the injustice of admitting beet 


sugar machinery free while requiring im- 
porters of cane sugar machinery to pay 
duties. In like manner, columns of news- 
paper editorials have been published in 


influential journals, and numberless speeches 
at strongly 
urging the placing of cotton machinery and 
woolen machinery on the 
Nothing can seem much plainer than that 


have been made various times, 


customs free list. 


made to the general tariff 
as to one kind of ma- 
chinery, the 
demand for like exceptions as to other kinds 
of machinery. 

It is no part of our present purpose to 


an exception once 
policy of the country, 


will inevitably be followed by 


enter upon a discussion of the tariff question, 
as such. Our present aim is to remind the 
mechanical public that machinery establish- 
ments which are making, want to make 
beet sugar machinery, or any other kind of 
machinery, if required to use tariff-controlled 
materials, and to pay tariff-controlled wages, 


or 


are, 
tection on their products, 
Our lawmakers may fix the conditions pre- 


in equity, entitled to have a tariff pro- 


vailing at one end of the line, as their col- 
lective wisdom and the collective judgment 
may but, at least, 
similar conditions should prevail at the other 
Every of and 
policy in the long run, it seems to us, calls 


of the people deem best, 


end. consideration justice 
for consistency in such matters. 

But, 
ment in question has been put in the pending 
bill, machinery is not now made 
in this country to any appreciable extent. 
We think all mechanics, whether their 
ral tariff views agree or not, will bear us out 
the that, beet sugar 
chinery is really wanted 


say those to satisfy whom the amend 
beet sugar 
gene 
when 


in this country, 
of the 


in assertion ma- 
the 
country 
will produce it, and at a reasonable cost. In 
like to the farmers of the country, 
and to its varying soils, can safely be left, 
under equitable and judicious legislative con- 
if the reader please, the cultivation 
of sugar beets in substantial quantity, 


machinery establishments 


manner, 


ditions, 
and 
having the proportion of saccharine matter 
required for the successful manufacture of 
beet sugar 

But when the machinery tariff altered, 
it, the mechanics 
should see to it that whatever 


whether to raise or lower 
of the country 
changes are made should be equitable and 
uviform, 

——_ +e 


Self-preservation. 


A press dispatch contains an account of 
the narrow escape of a passenger train on the 


New York, New Haven & Hartford Rail- 
way, from plunging into an open draw. 
bridge. 

The account says that for some reason 


the engineer failed to slow up at the signal, 
and the engine and baggage car left the 
track, and were stopped when only 200 feet 
from the open draw. 

Nothing is said in this dispatch as to the 
cause of the engine and baggage car being 
derailed, but of course it is attributed toa 
derailing switch placed there for the express 
purpose of throwing the engine off the track 
after it had passed the danger signal. 

There might have been another escape, 
in a similar California last May, 
when fourteen persons were killed by a train 
running into an open draw, which was not 
provided with a derailing switch, ner even 


way, in 





with a distance signal operated by the move- 
ment of the bridge. And this may be a good 
time to renew a suggestion which we first 
made last June, when commenting upon this 
accident. We then advanced the idea that 
organizations of railway employes could not 
well do a better thing than to take some 
measures to influence the adoption of the 
best safety devices for the protection of their 
own and passengers’ lives. There is hardly 
a single trainman in the country who doos 
not know the value of automatic distance 
signals and derailing switches at drawbridges; 
and every trainman knows also what most 
travelers cannot know; 7. ¢., whether these 
means of safety are used on his road. The 
same is true of all other means and methods 
for avoiding accidents; no one, not even the 
officers of a road excepted, can know so well 
as the men employed on it just what is lack- 
ing as a means of preventing accidents, o1 
the condition of roadway and equipment. 
And there can be little doubt that the pub- 
lication of plain, bare facts, without comment, 
giving the exact condition of all roads in 
this respect, would attract much “attention, 
and be a most powerful influence for reform. 

Those organizations which give relief to 
disabled members might find that the taking 
of active and systematic measures to reduce 
accidents would prove profitable for them, 
to say nothing ef the many other benefits 
which would almost certainly result from it. 

There is, of course, nothing which rail- 
road employes could do that the public 
would more readily see the benefit of, nor 
anything which would more certainly secure 
public sympathy and support. 

No one pretends to deny that many people 
are needlessly killed or maimed every week 
on our railroads. What more effective check 
cguld there be to this needless slaughter than 
to have attention drawn to the causes of it, 
by the publication of details showing weak 
points discovered by men, who, inthe nature 
of things, must be thoroughly conversant 
with the whole business? 

The recent terribly fatal accident which 
occurred on the Old Colony Railroad 
caused by the train striking a jack, which 
the trackmen had not sufficient time to re 
move after seeing the approaching train. 
The general public would know no better 
than to suppose this to be such an accident 
as could only be prevented by the trackmen 
being more watchful ; but no sooner does the 
accident occur than railroad men declare 
that the best jack for use in track repairs 
does not rise above the rails, and that jacks 
of that kind are made and used some 
roads, for the precise reason that it had been 
shown by experience that such jacks as are 
used on the Old Colony, and that do rise 
above the rails, would sometimes be left in 
position to be struck by a train, and when so 
struck an accident more or less serious was 
sure to result. 

It is not to be doubted for a moment that 
plenty of the trainmen employed on this road 
knew of the danger in the use of these jacks 
as well before the recent accident as after it, 
and also knew of the means of avoiding the 


Was 


on 


danger. Suppose that, through some or 
ganization of employes, the fact that these 


dangerous jacks were in use there, and that 
others could be used by which the danger 
would be much reduced, had been published 
in such a way that the public would have 
access to it. Are the chances not 
that this wreck, with its fearful destruction 
of life, would have been avoided? 

We will not presume to point out the de 
teils of a plan for carrying out this idea, 
because these can be better arranged by men 
within the organizations, but we think it 
must be evident that there is a large field of 
usefulness here for organizations of railroad 
men, and one in which they might do much 
to win public favor, besides greatly benefit- 
ing themselves in ways. The old 
saying is that ‘‘ Self-preservation is the first 
law of nature”’; no one can blame railroad 
men for obeying Ht, especially when by so 
doing they may preserve others as well. 


good 


other 


-_ - 
The sympathy of all true Americans is 
due, and will doubtless be generally accorded 


to our Mr. Thomas A. Edison, when it be- 





comes known that, owing to the fact that he 
had promised to send to the German Em- 
peror a phonograph, which failed to ar- 
rive on time, and allowed several letters 
from the Master of Ceremonies, regarding the 
matter, to go unanswered, it is announced, 
by special cable from Berlin, that should 
Edison ever return there he will not be re- 
Of course it was wrong for 
our Edison to disappoint the German Em- 
peror in that way, and he probably would 
not have done it if he had dreamed of the 
possibility of being so severely punished. 
We shall hope that the phonograph will yet 
be received at court, and that it may perform 
so charmfngly that its inventor may yet be 
also received there. 


ceived at court. 


———_+->>e__——_ 

Education is considered a prime necessity 
in this country. We mean the education ob- 
tained at our common schools. There is no 
fault to be found with this sentiment. It is 
undoubtedly correct. And so much is it in 
accord with popular opinion that there is no 
serious objection to the law prevailing in 
many places making attendance at school, 
between certain ages, compulsory. But note 
the provisions for carrying out this law. If 
an attempt were made to rigidly enforce it in 
the city of New York, it would be found 
that the school-houses would not afford room 
to decently shelter some thousands of children 
between the prescribed ages. As it is, there 
is lack of accommodation for thousands;who 
are desirous of attending. What is true of 
New York is true of a good many other 
cities in this country. This shows the differ- 
ence between a sentiment—something to talk 
about—and a fixed purpose. 

It is considered the proper thing to abuse 
for such a state of affairs. 
This is, in the main, pure nonsense. The 
main trouble is with the people who do not 
believe in what they talk. 


the law-givers 





gIONhs AND 
it .  insmERs 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(362) J. A., St. Louis, Mo., asks: Can you 
give me the proportions of metal used in 


making Mitis castings? A.—No. 
(363) “Subscriber,” Troy, N. Y., asks: 


What, in your opinion, is the best form for 
the shank of drills for common drill-press 


work? A.—Assuming that you mean flat 
forged drills, we think the plain round 


shank isas good for these as any other form, 
and they may be held either in a jaw chuck 
or by a socket with set-screw. 


(3645 ©C.S., San Francisco, Cal., writes : 
I wish to build a small steam launch of about 
the following dimensions: Length, 25 feet ; 
breadth, 5 feet ; and depth, 4 feet. For this 
boat. I wish to build a small compound 
steam engine; high-pressure cylinder, 3 inches 
diameter ; low-pressure, 5 inches diameter ; 
stroke of both pistons, 4 inches. Will this 
engine be large enough to drive the boat at 
a reasonable rate? A.—Yes. We cannot 
express an opinion relating to the boiler, as 
we do not understand your description of it. 


(865) N. P., Newark, N. J., writes: I 
have some iron patterns which I would like 
to alter so that the castings from them will 
have indentations resembling half the inside 
of ahollow b ll, or a hexagon shape, or 
something similar to relieve the plainness. 
The pebbled appearance sometimes seen on 
stoves would do. How can I fix the patterns? 
A.—We do not see how you can attain the 
desired end very well without making new 
wooden patterns of the form you want. 
From these you can make iron patterns. 


(366) F. H., ——, writes: In nickel 
plating steel it often peels or scales off, not- 
withstanding pains are taken in the matter of 
solution and current. The steel is_ first 
plated with copper. A.—It is impossible to 
say What may be the cause of the trouble in 
this case without a personal examination of 
the work and apparatus. But the cause of 
such trouble is usually a failure to secure ab- 
solutely clean surfaces, though for some 
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kinds of work it has been found that if the 
deposit is made too thick it is liable to cause 
scaling. 

(867) S. & A., , write: We are hav- 
ing trouble with a lot of face cams, 10" diam- 
eter, 14° groove, 3’ deep. We cut them 
from cast-iron, and find they are not durable 
enough. Is there any process by which they 
can be hardened after cutting? A.—In our 
issues of February 25, March 10, March 17, 
March 31, April 7, 1888, you will find some 
articles on the subject of hardening cast-iron 
by a process which has given some very good 
results. It consists simply in heating the 
piece to a cherry-red, applying potash and 
dipping into water. 


(868) O. M., Troy, N. Y., asks: Will 
you please give a rule for the crawn of belt 
pulleys? A.—A rule given by Cromwell, 
where pulleys are rounded, is to make the 
crown equal s'; the width of the belt ; or in 
other words, the diameter of the pulley at 
the center equals that at the sides, plus one 
tenth the width of the belt. Where the 
pulleys: are not rounded, but simply made 
higher i in the center with ‘straight lines join- 
ing the sides and center, this amount may be 
reduced to one-half that given. There is no 
hard and fast rule for this, however, for the 
crown of a pulley is in the nature of a com- 
promise, and is largely a matter of judg- 
ment 


(369) E W. W., Jersey City, writes: We 
use in our factory machinery and tool steel 
in sheets and plates which we punch, mill 
and file, and have great trouble in keeping 
the tools sharp on account of the scale. In 
punching it we try to grind it off, but on ac- 
count of the width we do not make a very 
satisfactory job. Do you know of any acid 
ae that will remove it, and how it is 

‘ated? Also how is rust prevented? A.— 
The scale may be removed by pickling in a 
bath of water containing a litle sulphuric 
acid, This will loosen the scale, and it can 
then be removed by brushing with a little 
sand and astiff brush with water. After 
washing, it may be dried in sawdust, but if 
troubled by rust it may be prevented by ap- 
plying grease. 


(870) W. B., Cleveland, Ohio, writes: 
Please recommend a good book which treats 
on valve motions, and the smooth running of 
the steam engine. .A.—Slide Valve Gears, 
by F. A. Halsey, we believe to be a good 
book on valve motions. For the smooth 
running of engine, see articles on this subject 
by Prof. Torrey , published in the AMERI- 
CAN Macuinist. 2. What compression is 
needed in a pump so as to prevent pounding 


when running wild? Please give rule for 
computing the same. {.—No rule can be 
given for computing Py compression, Ex 


periepce and good judgment in designing 
and fitting up the pump is required. 3. 
What is the proper speed fer pumps? A,— 
The speed of pump pistons varies according 
to circumstances aud the class of liquid 


pumped. Ordinary direct-acting steam 
pumps run at from 100 to 125 feet per 
minute. 


(871) R. S., Brooklyn, N. Y., writes: 
Please inform me what is meant by the 4 and 
h® and (hk? — h,*) on page 9 of your issue of 
August 28th. Also what is meant by 


P= >: and other symbols on page 11 in 


the same issue. A.—The symbol } on page 
9 denotes the breadth of the section shown 
in Fig. 2. The symbol / denotes the outer 
height, and /, the inner height of the same 
section; /® means the cube of outer height; 
and h,* the cube of the inner height; hence, 
the expression h? — h,® reads: From the 
cube of the outer height subtract the cube 
of the inner height. By reading carefully 
the article on page 11 you will readily un 
derstand the meaning of the symbols in the 


formula 1 If you have any difficulty 
in reading the signs, we must refer you to 
any good arithmetic. Afver you can read 


these “formul: as, you will prefer them to rules 
written in the ordinary language, as the 
former are far more convenient to use than the 
latter. 

(872) L. P. 8., Conshohocken, Penn, 
writes: I would like to know the best way 
to carry steam from a 40 horse-power boiler 
225 feet away to a 4 horse-power engine. 
The pipe starts from the top of boiler four 
feet in a horizontal direction, then ten feet 
downwards. From the latter point it runs 
underground through a distance of 200 feet, 
and then upwards “through a distance of 16 
feet to the engine. W hat size pipe would 
you use, and how would you cover it? My 
idea isto usea 43-inch pipe covered with a 
wooden conduit painted with gas- tar. Or 
would it be advisable to start with a 2 inch 
pipe and end up with a f-inch pipe?) A.— 
The term *‘ four horse-power engine ” is very 
indefinite for the purpose of computing the 
diameter of the steam pipe, as this diameter 
will depend on the diameter of cylinder, 
piston speed and steam pressure. On gen 
eral principles we should use a pipe one inch 
inside diameter covered with one half inch 





thick felt and spun yarn; and under ground 
run it through a wooden conduit as you 
propose. 


(873) A. B., New Haven, Conn., asks: 
Will you inform me why the cutter used in 
cutting spiral mills (40° on one side and 12 
on the other) is especially adapted to that 
work? Why would not a cutter with a 
greater or less angle do as well, and where 
‘an I get information in regard to cutting 
spirals on a milling machine, and the forma- 
tion of cutters for the same? A.—We sup- 
pose that the angle of 12° was chosen be- 
cause that angle gives a radial face to the 
front of the tooth when the cutter is set over 
from the center a distance practically equal 
to one-tenth of the diameter of the cutter 
at the bottom of the teeth. The angle of 40 
for the other side was chosen because it gives 
what is believed to be a good form of tooth. 


Other angles than 12° would of course do, 
and in fact are sometimes used, but that 


is enough angle to give a good clearance, 
and the distance to set over from the center 
is easily calculated and measured. The only 
information published in regard to the mat- 
ter, so far as we are aware, will be found in 


a book on the Milling Machine, published 
by the Brown & Sharpe Mfg. Co. 


(374) C. W. B., Columbia, Pa., writes : 
Kindly inform me what amount of coal it 
should take to generate 30, 40, 50 and 60 


pounds of steam in a 60 herse-power horizon- 
tal boiler with two 12-inch flues? A.—If the 
boiler is properly set, you may evaporate 9 
pounds of water per pound of coal. Under 
these conditions it will require % = 3.33 
pounds of coal to generate 80 pounds of 
steam ; or 4° = 4.44 pounds of coal to gen 
erate 40 pounds of steam. Ina similar way 
you may find the amount of coal for any 
other quantity of steam. 2. What is the 
most economical pressure to carry for a 40 
horse-power engine? A.—That will depend 
on the size of the cylinder, and other condi- 
tions. 3. What is the average (or a fair) 
price, or cost of a horse-power ? A.—Since 
the price of coal varies in different localities, 
the cost of a horse-power will also vary ; the 
size and kind of engine will also affect the 
cost. Very small engines will use from 8 to 
10 pounds of coal per horse-power per 
hour, ordinary non-condensing engines will 
require from 3 to 5 pounds of coal per horse- 
power, and large condensing triple expansion 
engines have been run with 14 pounds of 
coal per horse-power per hour. 


(875) W. E. P., Brooklyn, 
1. What are the angles at the face and bot 
tom of the teeth of a pair of bevel gears 6 
pitch, one gear having 20 teeth, the other 30? 

A.—The angle between the center line of the 
larger gear and the top of the teeth, or what 
is called the face angle, will be 59.5 The 
same angle on the smaller gear will be 369°. 
Tne angle at the bottom of the teeth of the 
larger gear will be 52.8°, smaller gear 30.2 
2. Would the angles equal the same as a pair 
of bevel gears both of the same diameter? 
A.—No. 3. Do the angles always equal 90 
at face and bottom of teeth when the shafts 
areat right angles to each other? 4. No; 
they never do. Wheu the gears are the same 
size, and the shafts at right angles, the total 
angie from one side of the pitch cone to the 
other is 90°, or, in other words, the center 
angle is 45°. At the top of the teeth it is 
greater and at the boitom less. 4. Is the 
outside diameter of a bevel gear, 4 pitch, 24 


Ni. ¥.,:aske: 


teeth, the same as a spur gear 4 pitch, 24 
teeth? A.—No. 5. What does Wendell 
Willis mean by a ‘ button,” in his article on 
jig making? I haveseena great many jigs 
made, but have never seen anything of the 
kind used. A.—He means simply a small 


cylinder or collar of steel with end ground 
very true with the outer surface. A screw 
is passed through this button into the body 
of the jig about where the hole is to be 
bored, and when the button is located just 
where the hole is to be, the screw is tighten 
ened up to hold it there, and the jig so 
mounted in the lathe as to center the button 
exactly, using an indicator for the purpose. 
After it is centered the button is removed 
and the hole bored in the usual way. 


(376) J. W.S. J., Cincinnati, Ohio, writes: 
I fiud in a hand-book of land and marine en 
gines a list of factors given for the purpose 
of computing the horse-power of engines— 
for instance: 


Diam. of cyl. in inches Factors, 
& 12 
10 23x 
12 342 
14 AW 


The rule given for finding the horse-power 
of anengine is: Multiply the factor of the 
given diameter of cylinder by the speed of 
piston in feet per minute, and multiply this 
product by the average steam pressure in 
pounds per square inch; this last product 
will be the horse-power. Now what I wish 
to know is, how are the factors in the table 
obtained? A.—The factors in the table are 
not correct. They are found by dividing 
the area in square inches of the cylin 





der by 33,000. Thus the area of an 8-inch 
cylinder is 50.265 square inches, and dividing 
this area by 33,000, we have 
50.265 _ 
33,000 
Hence, the factor should have been .00152, 
instead of .152. Inasimilar way you may 
find the factors for the other cylinders. For 
instance, the area of a 14inch cylinder is 
153.94 square inches, hence the required 
factor will be 
153.94 
33,000 
446. 


= 00152. 


00466, 


instead of 


(877) G. F. S., Glen Rock, Pa., writes: 
You would oblige me by giving the names 
and addresses of the best universities that 
teach mechanical drawing. Would you ad- 
vise me to take the course? I am 26 years 
of age, and have saved enough working as a 
machinist to take the course, I suppose. Do 
graduates generally find positions, and are 
they fit to fill the same? A.—It is impossi- 
ble for us to say which are the best schools 
for this, but all those which teach mechanical 
engineering of course teach drawing also. 
There are a great many of them, so many 
that we cannot undertake to name them all, 
but some, the names of which occur to us at 
this time, are: Cornell University, Ithaca, 
N. Y.; Lehigh University, Bethlehem, Pa.; 
Massachusetts Institute of Technology, Bos- 
ton, Mass.; Ohio University, Columbus, 
Ohio; Stevens Institute of Technology, 
Hoboken, N. J.; Troy Polytechnic Institute, 
Troy, N. Y.; University of Illinois, Cham- 
paign, Il.; University of Virginia, Charlottes- 
ville, Va.; University of Wisconsin, Madison, 
Wis.; Worcester Polytechnic — Instivute, 
Worcester, Mass. Asa general thing we do 
not think it is advisable for one who is as old 
as you to take a course in mechanical engi- 
neering unless that has been the intention 
from the first, and it has only been postponed 
for some special reason. Asa general thing, 
when a machinist has arrived at that age he 
will have acquired considerable knowledge 
of engineering if his inclination has been 
that way, and we think it better for him to 
pursue his studies of the business in connec- 
tion with his work. Drafting can be studied 
in an evening class or with a teacher em- 
ployed for the purpose. Some men might be 
benefited by the school at that age, but the 
majority, we think, would not be. Gradu- 
ates generally get positions of some kinds, 
but the position secured and held depends 
more upon individual capacity than upon 
the mere fact that one has graduated. 





‘Business SeciALs 


Transient Advertisements 50 cents a line for each 
insertion under this head, About seven words make a 
line. Copy should be sent to reach us not later than 
Friday morning for the ensuing week's issue. 





Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Willlams, White 
& Co., Moline, [l., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York 

Davis Key-Seating Mac “ra kept in stock _by 
Manning, Maxwell & Moore, 111 Liberty st., N. 

The best Upright Hammers run by belt are eos 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st..Chicago, II]. 

** How to Keep Boilers Clean.” A_ 96-page book, 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Milling Machines. Pedrick & Ayer, Philadelphia 
Pa 

Universal Grinding 
Philadelphia, Pa. 

Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 

Get particulars of our new Wall, Suspended and 
fadial Drills. C. H. Banush & Sons, Holyoke, Mass 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 


Machine. Pedrick & Ayer, 


The 


One Star Hack Saw will do as much work 
five of any other kind.—N. B 


as 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Sept. 11,p.18. Send 
for circular No. 17, Curtis Reg. Co., Boston, Mass. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C, Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 


Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices, and of same stre ngth 
and appearance as Whole P ulle ys. Yoeum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 





Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 

*Roper’s Hand-Books,"’ for engineers and fire 
men. Send for desc rintive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa 


Billings & Spencer Co.'s Packer & Boiler Ratchet, 


& all kinds of Forged Wrenches. 8S. A. Smith, 238 
Canal st., Chicago, Western representative. 
25 Upright Drills a specialty. Finely made, 
28 / great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36° Snyder, Worcester, Mass. 

2577 “Only Drill Press built on 

32"” *Ko-rekt’ principles, 


37’ even if they come from Jersey.” 

42"’ Gould & Eberhardt, New Ark, N. J 

For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J. C., care of 
AMERICAN MACHINIST. 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical mov ements, appliances,devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
Xvo. cloth, $3. ¢ ‘atalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

“ Binders’? for the American Machinist. Two 
styles, the “Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

“New Handy,” mailed at 5c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 











A cotton-gin and grist-mill will be erected at Sar 
dis, Tex. 


A cotton factory will, it is rumored, be erected at 


Waxahachie, Tex. 


A stock company will erect a cotton-seed oil 
mill at Abilene, Tex. 
It is stated that an electric light plant will be 


erected at Beeville, Tex. 


The Batesville Iron Works, Batesville, Ala., will 
add a foundry to its machine shops. 
Liddell & Co. are about to build a large machine 


shep and foundry at Charlotte, S.C. 

Ground has been broken for the Sheffield (Ala.) 
Foundry, Machine and Boiler Works, 

The Kingsbury Manufacturing Company is erect 
ing a machine shop at Beresford, Fla. 

A stock company is reported as organized, t 
erect an ice factory at Atlanta, Texas 

Beard & Son, Greenville, 8S. C., will build a 
dry and machine shop at Spartanburg, 8S. C. 


foun 


A movement is on foot at Parkersburg, W. Va., 
looking to the establishment of a nail factory. 


The handle factory of Hartwell Brothers is to be 
removed from Delphos, Ohio, to Paducah, Ky. 

The Jackson Foundry Association will erect a 
new building for its iron foundry at Jackson, Tenn. 


A stock company, with a capital of $100,000, has 
been formed to erect a paper-mill at Sunapee, N. H. 


It is stated that the Lawrence Iron Works, of 
Ironton, O., will move its rolling-mill to Glasgow, 
Va. 


A syndicate 
Works at 
plant. 


has purchased the 
Hammond, Ind., and 


Cummings Iron 
will increase the 
The establishment of a co-operative iron foundry 
and machine shop at Durham, N. C 
plated. 


, is contem 


Pottery works are to be 
Ga. The plant will 
$40,000. 


established at Augusta, 


cost between $30,000 and 

A company is being organized at Belton, 
for the purpose of erecting a 5,000-spindle 
factory. 


Texas, 
cotton 


that the Lawrence 
will move their 


It is stated 
Ironton, Ohio, 
gow, Va. 


Iron Works, of 
rolling-mill to Glas 


Work is being pushed rapidly on the new lumber 
mill at Orange, Tex., and it will 
operation, 

The Cate Lumber, Brick and Improvement Com 
pany is erecting a new saw-mill 40x150 feet at Ham 
mond, La. 

A stock company has been formed at Lafayette, 
Ind., to start another sash, door and_ blind factory 
in that city. 


soon be in 


J. A. George has prepared plans for a three-story 
machine shop 60x100 feet and a foundry 30x50 feet 
at Rome, Ga. 


The foundations are being laid for the new Kim 
ball — factory that will be erected at Man 


chester, N. H. 
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A steel plant is to be erected at Ironton. Ohio, by 
the Belfort Iron Company and the Kelley Nail and 
Iron Company 

The Newport (Va.) Iron and Steel Works have 
been sold to a syndicate. The plant will be en 
larged and improved. 

The new town of Piedmont, Ala.. expects to have 
its foundry and machine shops in full operation by 
the end of the month. 

It is stated that an iron furnace will be built, and 
an iron foundry and machine shop established at 
Crawfish Springs, Ga 

A rolling-mill for the manufacture of merchant 
bar-iron from serap is being built at Fort Worth 
Tarrant County, Texas 

The De Leach Manufacturing Company, of At 
lanta, Ga.. are building a new foundry and ma 
chine shop, 400x70 feet. 

The Youngstown Iron and Steel Company, of 
Youngstown, Ohio. has been incorporated, with a 
capital stock of $600,000. 

The North Chattanooga Manufacturing Co. will 
erect works for the manufacture of mill machinery 
in North Chattanooga, Tenn. 

The Eureka Mill Company is the name of the 
stock company recently organized to erect a roller 
flour-mill at Gibonsville, N. C. 

James W. Hull, of Pittsfield. Mass., 
for $15,000 a large tract of land, on which it is pro 
posed to erect a manufacturing plant. 


has bought 


It is reported that an 8,000-spindle cotton factory 
will be erected at Albertville, Ala. The Albertville 
Land Company can give information. 

The North Chattanooga Manufacturing Company 
will ereet works for the manufacture of mill ma 
chinery in North Chattanooga, Tenn 

The Duval Engine Works, of Zanesville, Ohio, are 
reported to be about to move to Sherman, Texas, 
where they will establish a new plant. 

Machinery has just arrived for a twenty-five-ton 
ice factory at Tyler, Tex., to be put in operation 
immediately by Messrs. Simon & Brown. 

Anew plant forthe manufacture of iron piping 
is to be erected at Bessemer. Ala.. by the Howard 
Harrison Iron Co., capital half a million. 


The Greenville Ice and Storage Company, with 
a capital stock of $14,000, is reported as organized, 
to erect an ice factory at Greenville, Ala. 


A company has been formed at Parkersburg, W. 
Va., for the purpose of making the Hastings steel 
wire nail, also for building the machines 


The Satsuma Lumber Company. of Satsuma. Fla., 
will put in shingle machinery, with capacity for 
about twelve or fifteen thousand per day 


The Cummings Iron Works, at Hammond, Ind., 
have been purchased by a syndicate, who. it is said, 
will increase the plant and employ 500 hands. 


The W. E. Moffatt Manufacturing Company will 
ald an iron foundry to its plant at Chester, S C., 
and increase its machinery and business in all ge- 
partments. 


The Lookout Boiler Works at Chattanooga, 
Tenn.. have purchased additional space, and are 
now enlarging their plant and adding much new 
machinery. 

The Dallas (Tex.) Ice Factory will put in during 
the fall and winter a fifty-ton ice machine, increas 
ing its capacity to 140 tons per day; also an electric 
light plant. 

Capitalists interested in the Norfolk & Western 
Railroad will build the large steel plant projected 
at Lambert's Point, Va. The site is said to have 


been selected. 


A company, with a capital of $20,000, has been or 
ganized at Nashua, N. H., forthe manufacture of 
hardware, and will give employment to a large 
number of hands 


The work on Poole’s new carpenter shop and 
planing-mill near the depot is progressing. Piles 
have already been driven in the ground and posts 
placed upon them 


The Cuero Cotton Seed Oil and Manufacturing 
Company, $25,000 capital, and the Greenville Com 
pressing and Manufacturing Company, $50,000 capi 
tal, have been chartered. 


The company Operating the New Cumberland 
(W. Va.) Foundry and Machine Shops contemplate 
increasing its capacity by erecting a new building 
and putting in new machinery 


The Ellis & Lessing Steel and Lron Co,, of Potts 
town, Pa., are enlarging their works by the erection 
of anew building, and adding two more puddling 
furnaces, making twenty-two in all 


The Harvey Steel Car Company, of Chicago, have 
begun the erection of their buildings at Harvey, a 
new manufacturing suburb, and they hope to begin 
the manufacture of cars by October 1 


The Porter Foundry and Machine Company, of 
Allegheny, Pa., will rebuild their shops, recently 
destroyed by fire. Two new wings, 69x90 and 60x 
70 feet respectively will also be added. 


The H. Dudley Coleman Machinery Company has 
been incorporated at New Orleans, La., to succeed 
H. Dudley Coleman & Co., manufacturers of ma 
chinery, ete. The capital stock is $100,000. 


The Fuller & Johnson Manufacturing Company, 
of Madison, Wis., will remove its plant to Milwau 
kee. This company manufactures farm imple 
ments and machinery, and employs 300 men 





It is stated that the Nashville, Chattanooga & St. 
Louis Railroad Company (office, Nashville, Tenn ), 
and the Alabama Mineral Railroad, will erect joint 
machine shops and roundhouses at Attalla, Ala. 


The Basic City (Va.) Car Works Company is erect 
ing machine shops and foundry, 60x100, planing. 
tongue and grooving-mills, 6)x100 feet each, erect- 
ing shop. 60x143 feet, and paint shop, 17x143 feet 


A charter has been granted to the Burton Ma- 
chine Co., of Erie, Pa., with a capital of $12,000. 
The directors are: Andrew Burton, J. W. Boomell, 
F. ©. Burton and Wilmington Bowming, all of Erie. 


The Connecticut Motor Company (Plantsville, 
has issued a very neat catalogue of electric 
motors. The catalogue sets forth the advantages 
of electric motors, the illustrations being excellent. 


Conn 


The Western Furnace Company is progressing 
rapidly with the construction of its plant at Manis- 
tique, Mich. The foundations are about completed. 
and it isexpected to go into blast before January 1, 
1891. 


The Graham Land and Improvement Co. has, it 
is stated, closed contract with the C. P. MceWane 
Plow and Foundry Co., of Wytheville, for the re- 
moval of its iron foundry and plow works to 
Graham, Va. 


The Wheeler Manufacturing Company, Chicago. 
has been incorporated, to manufacture architect- 
ural iron, brass and bronze work; capital, $12.000; 
incorporators, E. L. Wheeler, E. E. Wheeler and A. 
J. Mostchman 


The Eaton & Prince Company, Chicago, has been 
incorporated, to manufacture elevators, and do a 
general machine shop business; capital, $125,000: 
incorporators, Thomas W. Eaton, F. H. Prince, 
James M. Walker. 


It is said that contracts have been signed for the 
erection of a rolling-mill, iron furnace, foundry 
and machine shops, and other industries. at Ken 
sington, Ga. Negotiations are also said to be pend- 
ing for pipe works 


Cc, D. Farrar and A. H. Foster, of Union; C. E. 
Fleming. of Spartanburg, and others, have incor- 
porated the Lockhart Manufacturing Co. to erect a 
cotton factory at Lockhart Shoals, 8. C. The capi- 
tal stock is $500,000. 


The Ellis & Lessig Steel and Iron Company, of 
Pottstown. Pa., has commenced the erection of a 
new building to enlarge its puddling department. 
Two more furnaces will be added to the mill, mak 
ing twenty-two in all. 


The Lockhart Shoals Construction Company has 
been incorporated at Chester, S. C. by Wade Os 
borne, R.O. Thompson and Joseph M. Sims. The 
company is organized to construct railroads, build 
canals, erect mills, ete. 


It is said that contracts have been signed for the 
erection of a rolling-mill, iron furnace, foundry 
and machine shops, and other industries, at Ken- 
sington. Ga. Negotiations are also said to be 
pending for pipe works. 


A company, to be known as the Emerson Car Co., 
has been incorporated at Charleston, S. C.. for the 
purpose of manufacturing A.S,. Emerson's venti- 
lating apparatus for railway cars. The capital 
stock is placed at $300,000 


The oil-mill project of Caldwell, Burleson County, 
Tex., has grown into a reality. The machinery has 
been ordered and is being rapidly set in place. 
The mill will be ready for work about October 1, 
and will cost about $7.000. 


The American Fiber Company, with C. H. Adams. 
president; J. J. Barr. vice-president. and J. C. Don- 
avin, secretary, has been incorporated. t) manu 
facture defibrating machinery, at New Orleans, La. 
The capital stock is $300,000. 


The Frederick County Hygeia Ice Co. has been 
incorporated with C. V.S. Levy, president; J. L. 
Nicodemus, vice-president, and D. H. Hargett, sec 
retary, to erect a 20-ton ice factory at Frederick, 
Md. The capital stock is $21,000. 


The Ashley Wire Company, Joliet, Ill, is putting 
in the foundations for a main building 195x278 feet 
in size, to be built of stone, brick and iron. and a 
warehouse 100x100 feet. It is expected that the 
mill will be in operation by November 1. 


The Lockhart [ron and Steel Company has closed 
down its mill at Chartiers, Pa.. to make additions 
and repairs. Twelve new puddling furnaces will 
be built, and the muck rolls will be changed from 
two-high, as at present, to a three-high mill. 


The Coleman Rolling-mill Co. has been incor 
porated, with a capital stock of $85,000, to build a 
rollmg-mill at South Pittsburgh, Tenn. The mill 
will have a capacity of thirty tons of iron per day. 
Barry Coleman, of St. Louis, Mo., is president. 


The National Railroad Forging Machine Com 
pany, with $200,000 capital stock, has been incor 
porated at Covington, Ky., to manufacture railroad 
forgings. The incorporators are J. 8S. Pessinger, of 
Brooklyn, N. Y., and H. M. Lewis, of Cincinnati. 


The foundation has been completed forthe build 
ing of the Steel Truss Car Wheel Works, Edwards- 
ville, Ill, The contract provides that the entire 
structure shall be completed by November Ist. 
Part of the machinery for the plant has already 
arrived. 


The Cumberland Manufacturing Company has 
been organized at Harriman, 8, C., with Frederick 
Yates, president; 


Ferdinand Schumacher, vice 





president. and R. W. Gates, secretary, to erect a 
sash, door and blind factory. The capital stock is 
$5U0.000. 

T. H. Nevin & Co., the paint manufacturers of 
Allegheny, Pa., will erect a new plant on Island 
avenue as soon asthe builders can get to work. 
The new buiding will be three stories high, per- 
fectly fireproof, and when completed will cost 
about $80,000. 

The Harris-Weaver Building and Manufacturing 
Company has been organized, at Johnson City, 8. 
C., with C. H. Lyle, president; C. N. Brown, vice 
president, and C. P. Pence, secretary. It has pur- 
chased the Frank Evans planing-mill property and 
will operate same 

The Swift Iron and Steel Works, of Newport, 
Ky., formerly owned by E. L. Harper, of the de- 
funct Fidelity Bank, has been bought by the Iron 
ton Steel Works Company, and will be rebuilt and 
enlarged, it is reported, until it will be one of the 
largest steel works. 

The Duthie Engine and Machine Shops, of Knox- 
ville, Tenn. will be moved to Harriman, Tenn, 
and operated by the Duthie Machine and Foundry 
Co., which has been incorporated by G. H. Duthie, 
F. W. Sanders, W. C. Harriman and others, with a 
capital stock of $20,000. 

A muck and bar-mill is to be established in Roan 
oke. Va.. inthe near future. There will be thirty 
puddling and heating furnaces, which will give em- 
ployment to from 500 to 400 men, and work will be 
immediately begun upon the plant, which is to cost 
$500 000, and will be one of the largest iron indus- 
tries in the South. 

A number of local capitalists, headed by Mr. J. 
H. Ricketson, have organized a company for the 
manufacture of tin sheet and tinned plate plants 
complete. Negotiations are pending, and an option 
has been secured on the Pollock farm, above Mc- 
Keesport, for a site forthe proposed plant. The 
capital is $50,000. 

It is reported that the Shenandoah Furnace Co., 
D. W. Flickwir,. president, will build an extensive 
rolling-mill plant at Shenandoah, Va. Frank C. 
Roberts, C. E., Philadelphia and Pittsburgh, has 
been engaged by the company as engineer, and 
will have entire charge of the work, both in its de- 
sign and construction. 


The Ashland Steel Company has been formed by 
the Belfont Iron Works Company, and the Kelley 
Nail and Iron Works, of Ironton, Ohio. and the 
Norton Iron Works, of Ashland, to build a steel 
plant at Ashland, Ky. The capacity is to be 300 
tons of finished steel per day. and the plant is esti 
mated to cost from $400,000 to $500,000. 


The Iroquois Furnace Company has taken out a 
building permit for the erection of a blast furnace 
at South Chicago, [1]. The members of the com 
pany are Youngstown and Pittsburgh capitalists 
The leading spirit is S. Frank Eagle. of Youngs- 
town. Plans have been prepured for one furnace, 
but it is expected that others will be added in due 
time. 


The track bolt works of the Springfield Tron 
Company, Springfield, Illinois, which were de 
stroyed by fire July last, have just been rebuilt, and 
have resumed operations The company bave taken 
advantage of rebuilding the works to remodel 
them in every particular, and now have probably 
the best facilities in the West for the manufacture 
of track bolts. 


The Gas, Heat and Power Co., Westfield, Mass , 
has been organized, with a capital stock of $500, 
000, to manufacture machines and build retorts for 
the production of illuminating gas from crude 
petroleum, for lighting, heating and power. The 
corporation is chartered under Maine laws. A. D. 
Warren, of Worcester, is president, and W. P. War- 
ren, of Westfield, treasurer. 


Work on the Hopkins Rolling-mill at Slatington. 
Pa., is progressing rapidly. The foundation for the 
furnaces, puddle trains ard 
squeezers have been completed, and work on the 
superstructure has already been begun Five 
boilers and a large amount of other machinery 
have been received, and itis probable that the mill 
will go in operation by October. 


engines, boilers, 


The extensive steel plant which is to be erected 
at Jacksonville, Ala., will cover twenty acres of 
ground, and when all departments of the plant are 
in full operation it will give employment to more 
than 3.000 people. Steel is not alone to be manu 
factured. The entire product of the great enter 
prise will be converted into plows, hoes, hammers, 
hatchets, and similar implements. 


The Kings County (Long Island, N. Y..) Gas and 
Illuminating Company has organized, placed its 
capital stock at $100,000, and purchased a plot of 
ground on Fort Hamilton avenue, Brooklyn, prior 
to the commencement of active operations. The 
string of villages, settiements and residences ex- 
tending along Bay Ridge and Bath back to Graves 
end will be supplied by the company. 


The Clinton Fire Brick Works has been organized 
in Ashland, Ky , with an authorized capital of $50, 
000. Work will be commenced at once in the eree 
tion of buildings, and it is expected that the plant 
will be in operation by the first of February, 1891, 
The officers are: E. C. Means, president: D. A 
Leftingwell, superintendent, and R. C. Richardson. 
secretary. Fire clay from Boyd and Carter Coun 


ties, Ky., will be used 


The business of the old and well-known firm of 
New York Central lron Works (W. B. Dunning. 





proprietor), has grown to such proportions that it 








has been thought best to form a stock company. 
The New York Central Iron Works Company, of 
which he has been chosen president, succeeds the 
former firm. More than 15,000 Dunning boilers are 
now in use, supplying steam heat to residences 
business and public buildings, places of worship. 
ete. 

The Hercules Iron Works, of Chicago, Ill., have 
completed the erection of their buildings at Aurora, 
Ill., and will soon have the machinery in place. 
The buildings are very substantial structures, com- 
posed of brick and stone, and comprise a machine 
shop, foundry and oftice. They are located along 
the tracks of the Chicago, Burlington & Quincy 
Railroad, near the stove foundry of Rathbone, Sard 
& Co. The products of these works are steam en- 
gines, ice machines, ete. 


Several Pittsburgh capitalists are interested in a 
company recently organized in Chicago with a 
capital stock of $5,000,0C0 for the purpose of manu 
facturing structural iron. The site has as yet not 
been chosen, but lies between the selection of a 
location at Stickney, and one in South Chicago. 
The leaders in the enterprise are Messrs. Parkes & 
York, Phoenix building, Chicago. This is the same 
firm which erected the large furnace at Ashland, 
Wis. The company when in operation will employ 
about 1,500 men. 


Ground will be broken in a few days for the Mad 
ison Car Works, at the foot of the Merchants’ 
Bridge approach, St. Louis, Mo. The company has 
a capital of $500,900 fully paid, and it is expected 
that the works will be in operation by January. 
These works will give employment to 1,000 men. 
and it is proposed to turn out twenty passenger and 
freight cars a day. A model town will be built up 
for the employes, on the pattern of Pullman, IIL., 
and the movement will stimulate the building of 
other car works at this center. 


There is water-works agitation in Middlebury, 
Vt.; Winchester, Tenn.; Marysville, Kan.; Port 
Angeles, Wash.; Weldon, N. C.; Coldwater, Mich.; 
Columbia, S. C.; Lake Forest, Ill: Mt. Vernon, 
Ind.; Arkadelphia, Ark.; Louisville, Ky.: San 
Diezo, Cal.; Greenville, S. ©: Church Hill, Pa.; 
Steelton, Pa.: Emerson, Ga.; Comanche, Tex.; 
Elma, Wash ; Quanah, Tex.: Boston, Ga.; Cheyenne, 
Wyo.: Leeds, lowa: New Britain, Conn.; Buchanan, 
Mich.; Newmanstown, Pa.; Independence, Kan ; 
Toronton, Ont.; Meriden, Conn.; Water Valley, 
Miss.; Belmont, N. Y.: Knoxville, Tenn.; Montrose, 
N. Y.; Humboldt, Towa: Rochester, N. Y.; Ft. 
Smith, Ark.; Ashland, Ky.; Griffin, Ga.; Madison 
Ga. 


Negotiations are said to be in progress and prac 
tically completed, by which the entire steel plant of 
the Harper-Swift Company, located in one of the 
suburbs of Cincinnati. Ohio, will be transferred to 
Duluth, Minn. In Cincinnati the plant occupies 
fifteen acres of space, and twenty acres have been 
set apart in close proximity to West Duluth. One 
thousand men will be required for day work and 
500 for the night shift. Thecost of the entire plant 
will be $1,000,000. The proprietors of the enter 
prise are Messrs Joseph Sellwood, E L Emery, E 
C. Gridley, F. C. Bowman, A. M. Stearns, M. 
Douglass, of Duluth, and W. C. Stearns, of Chicago. 
The company controlling the steel plant will be en- 
tirely reorganized, with new men and larger capi 
tal. The principal business of the company will be 
the manufacture of structural steel and iron shapes 
and the rolling of bars, plates and merchant steel 


shapes. 


The St. Louis Iron and Machine Works’ new brick 
structure, together with needed additional ma 
chinery and repairsin their old shops, will cost 
about $100,000. The motive power to be used in 
their new machine shop will be supplied by two 
large Corliss engines. As in their new foundry, a 
large traveling crane will run the whole length of 
the shop, thus enabling them to handle the largest 
casting with comparative ease. The work of con 
struction is being rapidly pushed and is nearing 
completion. Their recently built foundry has all 
the modern improvements which facilitate work. 
After the new addition is completed for the ma 
chine and erecting shop the old machine shop will 
be used as a warehouse. The new building, as pre- 
viously reported in these publications. will be 225x 
80 feet and one story high, with an interior gallery. 
When all improvements are finished the works will 
have afrontage of 500 feet on Chouteau avenue and 
a depth of 125 feet on Main street.—-Age of Steel. 


Messrs. R. R. & F. W. Britton, formerly of the 
Britton Iron and Steel Company, Cleveland, Ohio, 
will at once begin the construction of extensive 
steel works adjoining the Baackes Wire Nail Com 
pany’s works, on the Lake Shore road. Property 
to the extent of 10% acres has been purchased, and 
ground will be broken immediately, Two tracks 
will be laid at once, which will. when the buildings 
are constructed, run on one side, and through 
the middle of the main structure, The dimensions 
of the main building will! be 130x160 feet, one story, 
and covered with iron. In this building will be 
placed a plate-mill, a bar-mill for rolling sheet bar, 
and a sheet-mill for rolling light sheets. The ma 
chinery will be operated by a Reynolds-Corliss en 
gine of 1,200 horse-power In the next building 
which will be 100x150 feet, there will be a 1,000 
horse-power Corliss engine, operating an 18-inch 
bartrain. Early in the spring there will be added 
an open hearth steel works plant for the purpose of 
making steel for the consumption of the company 
Galvanizing iron works willalso be put up in the 
It is expected that the plant will be ready 
for occupancy by Nov. 1, at which time about 150 


spring 


men will be employed. 
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The Modern Steam Plant and its Man- 
agement, 


By Perer H. BuLLocK. 


THE TRANSMISSION OF POWER. 

It is often the case in the production of 
energy that the various processes between 
the coal-pile and the revolving fly-wheel re 
ceive full and careful attention, while the 
transmission of the energy beyond that point 
is faulty, both from original design and sub- 
neglect. This more often 
where the engineer’s authority ceases, when 
the power has been produced, and the trans- 
mission and utilization of it is left to other 
persons, whose mechanical skill is often very 
limited, and whose time and energies are 
fully taken up with manufacturing techni- 
calities or commercial problems. There are 
plenty of places where they can tell you the 
exact amount of fuel used, and the cost of a 
horse-power per hour, but they «ould not 
give you an intelligent guess as to how much 
of that power is delivered at the producing 
machines, or turned into useful work. 

It is not my intention to dwell upon only 
the most common methods of transmitting 
power, such as by belts, gears and shafting, 
as they are usually found in manufacturing 
establishments, believing that other methods, 
such as by compressed air, water pressure 
and electricity, need only be used under 
special conditions, and when adopted it 
should be under competent advice and the 
apparatus carefully erected. 

It is not to be expected that all the power 
developed 
mover, can 


sequent is so 


by the engine, or other prime 
be utilized for the manufacture 
of goods, but it should all be utilized for 
useful work. By this is meant that it is 
necessary to transmit power to the points 
where it is to be used, and that there is no 
known method of transmission that does not 
consume some power, therefore as it is neces- 
sary to transmit the power, and that loss by 
so doing is unavoidable, such work becomes 
useful from the fact that it is a necessary 
preliminary to the energy consumed in the 
actual production of goods. In this article I 
will attempt to show how much unnecessary 
loss there is in transmitting power where 
the means employed are not properly de 
signed or cared for. 

An engine might indicate 300 horse-power, 
and all this energy be delivered through a 
belt from the fly-wheel to the main shaft, 
and, if the belt was of suitable size and in good 
condition, all of the 300 horse-power would 
transmitted to the shaft, except what 
power is consumed in bending and _ straight- 
ening the belt in four places, and the friction 
of it in passing over the pulleys and through 


be 


the air. Now we have a revolving shaft 
transmitting the power in a line at right 


angles to the run of the belt, and if the shaft 
is properly erected and in good condition, it 
should deliver at its other end all the power 
it receives, except that which is consumed by 
the friction of the bearings and the friction 
of the shaft and i.s attachments from revolv- 
ing inthe air. I may be told that this is ex- 
actly what does occur, which we will admit, 
and try and show what some of the condi- 
tions are that will be necessary in order that 


| 
the percentage of loss may be reduced to the 


minimum: 
For belts, it will be neces ary that they 
have contact surface enough so that they will 


do the work at a reasonable tension without 


stance, where the belt is too narrow or has 
too little contact surface by being used on 
too small a pulley, and has to be kept too 
tight in order to do the work, or where it is 
too wide, and it is neglected partly from the 
fact that it will do its work without slipping, 
even if itis so slack that it creates a regular 
tornado with its undulations while running. 
First, 
there is a certain amount of forward energy 
expenced by the prime mover that has bad 
no useful result at the producing machines; 
second, there is a rapid wear to the belt, due 
to the slidiag motion over the surface of the 
pulley, aud there is a loss of speed from the 
established standard. These results obtain 
where the belt is as tight as it should be, but 
having too little contact surface for doing 
the required work. If the belt is wider than 
necessary it may be run too loose and still not 
slip, but it will be likely to run in swells that 
consume more power than most people imag- 
ine. This is especially apt to be the case at 
high speeds and where the work is uneven. 
If you want to see how much power is lost 
by such ‘‘ flopping,” attach a spring balance 
to the belt when still, and with your hand as 
motive power, ‘‘ flop” it for about a minute, 
and see how much the balance registers as a 
result of your exertions. Belt stufling of a 
sticky nature may give temporary relief from 
a slipping belt, but there is a loss of power 
from the resistance to leaving the pulleys on 
the delivery sides, and the belt also becomes 
coated with dust adhering to the sticky sur- 
face, which prevents a good contact with 
the pulleys, it now being generally admitted 
that the best results obtain where the pulleys 
are smooth and clean, and the belt clear and 
pliable, but not too oily. 

Referring to the conditions that must exist 
in order that shafting may be run wich 


If a belt slins the losses are several. 


and is run in bearings that are in line, con 
sumes power equal to the amount of strain it 
requires to spring it into line, and this strain 
is constant in any position that the shaft may 
be in, but as it revolves it shifts the strain to 
the bearing, and has a tendency to wear and 
loosen it. If the shaft is straight, and the 
bearings are out of line or level, the result is 
similar as to the constant strain of bending 


the shaft as it revolves, but the strain on the 


bearing will be one way all the time, and the 
tendency will be to wear the bearing in a 
direction that will allow the shaft to straight- 
en itself. If a shaft is crooked, and the 
bearings are out of line to the same amount, 
there will be one point in each revolution 
where there will be no strain, but opposite to 
that will be a point where it will be double, 
and the result will be a jerky motion, worse 
than if one or the other was right. 

In order to be sure about these things we 
will experiment a little: Over my roll-top (”) 
desk there is a line of 1}§ shaft, running 130 
revolutions. and from which power is taken 
for a primitive repair shop. There is one 16- 
foot length that has three bearings, and on it 
two pulleys, with open and cross belts to a 
lathe countershaft. I have disconnected this 
length from the rest of the line and thrown 
off both of the belts. I will now wind a 
stout around the shaft and 
many pounds weight I must hang on the 
to revolve it. Now, about the condi 
tions of the sbaft I will say that it may be 
rourd: that it is straight, level and in line, 
and that the hapger-boxes are loose enough, 
and well oiled. I find that 53°, pounds will 
start the shaft, and that the speed will in 
until the weight the 
This length and the countershaft are arranged 


cord see how 


cord 


crease strikes tloor. 


as shown in the cut, 1,2 and 8 being the 


the hangers, and A and B being pulleys for open 





The dotted line shows, eragyerated, 
the position of the shaft when pushed 
out of line, 





and cross belts re 
£ a tive] teu 
» x spectively, an 1e 
! : se 3 ig 
—K x . countershaft. Now 
we will put on the 


open belt, leaving it 
on the loose pulley of 
the countershaft. It 
takes 67}} 
pounds to move the 
whole. 


now 


This increase 
Cc shows the friction of 
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least possible power, we find that in theory it 
matters not whether the shaft in question be 
a single length, with two or more bearings, 
or a line of indefinite length, so long as the 
original conditions of being straight, level 
and-in line are maintained, and the same pro 
portion of bearings are provided. But in 
practice it is often found that while each 
length may be straight, that, owing to some 
inaccuracy in the couplings, the line, when 
coupled up, has the appearance of being 
crooked, one error at a couplivg ofven trans 
milling its ‘* wabble” to the line for several 
feet each side of the coupling where the 
error exists. When this is the case the only 
correct remedy is to remove the cause; if the 
coupling is flanged and bolted, it should be 
faced up, after being keyed to the shaft. If 





this is impossible or impracticable, you can 
loosen the bolts, and by turning the shaft 
slowly it will be seen where the joint opens 
the most, and a thin piece of metal can be in- 
serted and the bolts tightened up again 
You may not be able to get the shaft to run 


| : 7 , ; 
perfect, but it can be wonderfully improved. 


‘Slipping, but not tight enough to make ex- If shaft couplings are not true, it makes a 
; 

cessive strains on the bearings, and that they crook in the line at that point; if the bearings 

are not too wide for the work to be done, are in line and rigid, it results in there being 


thereby increasing the weight and air fric- 


tion. The necessary conaitions for good 


constant springing taking place in four 


a 
| places, two each side of the crook, the same 


running shafting are that the lengths shall;as if a single length was bent, ora single 


be round and straight; that the couplings 
bring the lengths together correcily; uhat the 
bearings are properly fitted, and that it be 
erected firmly, in line, and level. 
why these conditions are necessary in order 
to transmit power economically, taking the 
case of belts first. 

The wid.h of a belt is a matter of original 


Let us see 


design, while its tension is a matter of care; 
but the latter may be wrong in either direc 


tion from a mistake in the former, as, for in- 





bearing was out of line and the shaft was 
straight. This is exactly opposite to a crank, 
for that consists of four bends, the opposite 
ones being equal, bringing the continuation 
into the original line, and these might be in 
troduced between every bearing, and if they 
were perfect they would have no effect on 
the of the shaft, and no effect on the 
power consumed in running it, except the in- 


line 


creased air friction, which, of course, would 
that is crooked, 


be considerable. A _ shaft 





= 
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the loose pulley, the 
extra the 
shaft and 
the friction due to the movement of the belt. 
We will now take this belt off and put on the 
cross belt, which goes on a loose pulley like 
It now takes 6914 


6 


strain on 


bearings, 


the other. pounds to move 
it, which represents all the other causes, and 
the additional one of the inner surfaces of 
the belt rubbing against each other where 
they cross. I do not know the tension of these 
belts, but they are just right to do ordinary 
lathe work. I will now lace them too tight, 
but not so tight but what they will run all 
right. The of en belt now takes 105 4, pounds, 


onl 


instead of 671} was tight 


enough for practical work, and represents a 


, as it did when it 
loss of 55+ per cent., owing to a too tight 
Now we will make the cross belt 
It now takes 118}; pounds to 
, or a loss of 62+ per cent. for a too 
tight cross belt. Surely, the fellow that has 
of the belts 
about the economy of transmitting power. 


open belt. 
too tight. 
move it 
charge has something to do 

Now we will throw off the belts and push 
the shaft ¢ inch out of line, horizontally, by 
setting over the bearing in adjustable hanger 
No. 2. It 9153 


takes ie 
the shaft, instead of 53,9, pounds in the first 


now pounds to move 


experiment—a loss of 71 per cent.; but this is 
if both ends of 
the shaft were coupled into the line of shaft 
ing, for now the ends 1 and 8 are bent back 
in an opposite direction from what the bear 
ing is moved out of line, and there are but 
two bends in the shaft, while if the ends 
were connected to the rest of the line there 
would be four, the same as in a crank, and 
the strain necessary to make these four bends 


not so much as it would be 


is constant while the shaft is revolving. Now 


we will put the shaft back into line, horizon 
tally, but drop the center hanger } inch. 


ah 5 ae 
Chis I tind to be about the natural sag of this 


shaft, and it only requires 60,% pounds to 


move it, which is but 7 pounds more than 








the first experiment. This I account for 


from the fact that the shaft assumes this po 
sition without artificial force, while in order 
to hold it the same amount sideways consid- 
erable force is required. 

All these experiments have referred to the 
condition or position of the shaft itself; now 
I will monkey a little with the bearings. A 
very common kind of hanger is one where 
the is suspended 
pointed adjusting screws 


bearing between two 
passing through 
the ends of an inverted f¥-shaped casting that 
has a vertical adjustment in that part of the 
hanger that is secured to the 


floor beams or 


other supports. Such hangers support the 
shaft we are at, and | will set up one of these 
screws a little tighter than it ought to be, 
but not enough to make it heat. It now 
takes 7018 pounds to move the sbaft, and it 
goes by jerks, which that I have 
sprung the thin shell of the bearing, and that 
the shaft is not round; for it will stop once in 
each 


shows 


revolution, unless assisted to start, at 
the points where the largest diameter passes 
Be- 
fore the box was sprung together, the small 
amount the shaft lacks of being round had 
no perceptible effect as it turned, but it was 
enough out of truth to make itself manifest 
under the new conditions. 


the smaller place in the tightened box. 


These facts are very suggestive, for they 
are the result of no untried theory, but data 
taken from a shaft in actual use every day; 
and to show that the tightening of the belts 
and the closing up of the bearing screws was 
not beyond what may and does frequently 
occur, I will state that I allowed them to run 
in this condition for half a day without any 
trouble except that the loose pulleys heated 
slightly. 

When we into 


take the number- 


less belts and bearings in a large establish- 


account 


ment, we can see the possible loss there may 
We also 
that consumed 


be in their care and management. 
the 


an unnecessary amount of power could not 


saw that some of things 
be helped, owing to the faulty design or poor 
judgment the was 
erected, which goes to show that it is just as 


used) when apparatus 
important that such apparatus for the trans 
mission of power be erected by and in charge 
of as competeut mechanics as any othcr part 
of the plant. 
~~ —_ 
Sketches of an Apprenticeship. 


By W.S. RoGers. 


II. 

My next effort getting into a shop as a cub 
was more to my liking. There were parts of 
engines lying all around, even parts of loco 
the 
asking my age, anda few family questions, 
to 
geography, grammar, history, and kindred 
liked 
said, ‘* Well, boy you come to 


motives, and owner of the place, after 


wanted know how much [| knew about 


school — studies, and how I them. 


Finally he 
work Monday morning; if there is anything 
in you we will soon find it out; but bear in 
mind there is lots to learn and no end to hard 
work.” Quite a difference between my re 


Not so 


me here, but as I 


ception here and at the other shop. 


brilliant a future before 
walked around through the place noting the 
enormous sizes (to my eye) of the big planer 
and boring mill, the neat, convenient tool 
room, the pattern shop, foundry, and, last of 


all, the blacksmith shop, with its six roaring 


fires, a sort of reverence for the man whose 
energy and knowledge of mechanics had 
built up sucha place came into me, and | 


was already beginning to feel proud of my 


prospective apprenticeship, even if it was 
going to be all hard work. 

Monday morning [I was on hand early. 
The foreman asked me if I was the new cub 
the old had 


aflirmative, showed 


man taken, 
he blank 


nuts, and showing me how to use a & inch 


Replying in the 
mea kee of 
tap, he told me to * 
better.” 
the 
third day, when they 


do them all that way, or 
Well, that job struck me as one of 
Lever saw, until the end of the 
rolled 


vet awful vired 


easie st 
two more kees 
Next 


Vise 


to me; then | began to 


morning [tried putting two nuts in the 


it once, and sending the tap through both at 
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once: then I tried three, then four, but 
found three about the right number, so kept 
at it that way. During the day the ‘ old 


man” came round and asked me how I 


liked tapping nuts. ‘‘ Don’t like it at all,” I 
answered between breaths. ‘Then why do 
you tap three ata time?” he asked, ‘* To 


getrid of the dog’oned old job soon as I 
can,” I said. Then he taught me how to 
swing the wrench with my shoulders instead 
of my elbows, and telling me that ‘‘ plenty 
and a good tap’ would soon 
finish the job, he left me, but 
sure me for doing three at atime in place of 


might, neither did he 


of oil, patie nee, 
he didn’t cen 


one, as I feared he 
praise my efforts. Why’ 

He didn’t censure, because I was making 
‘“‘two blades of grass grow where one grew 
before.” He didn’t flatter me, 
paid for doing it right. We pay a man to do 


because I was 
his work well, but censure him when he 
fails, and I have noted that the man who is 
always praising anc flattering his workmen 
is only trying to avoid paying full cash value 
for his men’s labor. 

‘Taffy ’ won't buy beefsteak, neither is it 
good brain food, 

The lesson I learned from those three kegs 
of nuts was todo a job that T did not like 
as soon as I possibly could, and be done 
with it. Soldiering machinists don’t get very 
rood pay or steady work. They also de 
moralize the good mechanic, and make him 
slothful and lazy if permitted to work near 
him any length of time. 

lie 

There is a good deal of trouble not only in 
our navy, but in all the navies of the great 
nations in the world, in securing men com 
petent to handle the machinery of the vessels. 
These vessels have come to be repositories of 
art in the line of mechanical appliances, and 
it requires mechanics to manage them. A 
first-class mechanic feels his importance, and 
has a right to do so as much as any man in 
the world. He has spent his time just as the 
so-called professional man has, 
the vocation he follows, and it is coming to 


in mastering 
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be seen that—perhaps it is not coming to be | to England, 
seen that he is entitled to consideration; it | been doing better under the system of open 
may take some time yet for that—but it is; dealing than she was before. The great 
coming to be seen that he will have consid- | English market in these islands and in our 
eration, or modern war-ships will not perform | colonies has discovered that there is a certain 
what is expected of them. The idea that he | merit in German goods. They may not be 
shall receive lower pay and be subjected to as solid as English goods of the same class, 
the tyranny of every little executive officer but they are cheaper, and now that their ex- 
will not work well in practice. One place | act character is declared, people who were 
in the world in which the mechanic will de- before shy of the unknown buy them freely 
mand, and eventually, through much.tribu- | for what they are worth.—Pall Mall Gazette. 
lation to the powers that be, receive pay and 
consideration, is on the modern war-ship. 
The reason is that these ships cannot be 
operated successfully without mechanics. 
i 
The scarcity of gas continues to play the 
main part in at least a dozen of the leading | 
iron works. The falling off in supply, and : : 
the loss of time, are now so discouraging in) yypon—American Pig—Since oo paint ag hl 
some mills that the men thrcaten to quit port there has been no change of importance. 
re 2 While in some localities an improvement in demand 
work if the change back to coal is not soon | is noticed, the general condition of the trade is 
made. ‘There are nearly 8,000 iron-workers sbowt.the same as it hag been for some time, past 
on both sides of the Monongahela River, | of the leading brands pretty closely, and consum 
‘ i a ers make new purchases only to cover current 
who have averaged little more than half time | wants. Prices are firmly maintained on all leading 
in the last three weeks. In about ten mills 


brands. 
We quote ae No. 1 Foundry, $17 to $18; 
the restriction on the output of muck-iron | No. 2, $16 to $17; Grey Forge, $15 to $15.25: South- 
9 " ern No. 1, $16 50 to $17.2 25: No. 1, Soft, $16.50 to 
alone is at least 200 tons a d: ry. There area $16.75; and No. 2, $15.75 to 316. 
number of firms now which will commence 


—_+s 

The total number of cotton-mills in the 

!South is said to be 336, with 90,819 looms 
and 1,819,291 spindles. 








Machinists’ Supplies and Iron. 





Scotch Pig—T he demand has continued moderate, 
only small lots changing hands. 

We quote Eglinton, $19.25 to $19.75; Dalmelling- 
ton, $21 to $21.50; Coltness, $23.50 to Gon 

Bar—The demand has been mode rately good, and 
prices are without quotable change. 

We quote Common, $1.85; Medium, $1.90; Refined, 


to prepare for coal to be used in case gas 


should give out when the weather gets 
colder, The change is made in the furnaces 
$1.95 to $2 for round lots on dock. 


as they are being repaired from time to time. 

nee es sible all Ns Copper—No quotable change has taken place in 

So far as possible all the mills are run to} yalues here, though prices have advanced some- 

their utmost. but the average is about two- | What in London, owing to speculative operations. 
od Lake can be had at 17¢.; common casting brands, 

1446c., and Arizona, 15'4c. 

Lead—The market has ruled dull, but firm, con- 
sumers and dealers showing no disposition to buy 
beyond current wants, but sellers remain firm as to 
‘ . ‘ prices. Values range from 4.80c. to 4.90ce. 

It is always satisfactory to find that hon | spelter—The comand tor Western has been mod- 
sate tc : ed Ric. Ra Oe erate, but the offerings have been light, and the 
esty isthe best policy. The Germans have | jyarket has ruled steady. 


just made this discovery in their trade. By}. We quote ordinary brands, Western, 5.50c. to 


. P . ~ | 5.60c.; choice, 5.70c. to 5.75¢.; refined, 6.75c. to 7e.; 
the English Merchandise Marks act of 1887, | Silesian. 7c. to 7.50e. 


a ‘ ; SERS teenies erage ne OA Ee J | Tin—The market in London has ruled firm and 
German manufacturers were compelled to be still higher, but values are so far about the same 


thirds capacity.—Piltsburgh Chronicle-Tele- 
graph. 
—— > 


it appears that Germany has | 


* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Mechanical draftsman wants a situation. O. N., 
care of AMERICAN MACHINIST. 

Wanted—Position as engineer: thoroughly com 
petent, sober and reliable. Box 71, Am. MAcu. 

Wanted—Position by mechanical draftsman; ref- 
erences. Address 19 Townley st., Hartford, Conn. 

Practical machine shop foreman desires change. 
Address Box 74, AMERICAN MACHINIST. 

Wanted Immediately—Foreman for car-works 
machine shop; state age, exp., ref’s, and salary 
wanted. Address Car-works, care AM. MACHINIST. 

Wanted—Experienced draftsman, with large 
company in Pennsylvania, building engines and 
rolling-mill machinery. Box 72, Am. MACHINIST. 

Wanted—At once, two first-class machinists; 
steady. sober men can find work 3 es wages. 
Bluefield Iron Works, Bluefield, W. 


Wanted—A position as cia or fore- 
man of boiler shop, practical boiler maker: best 
references. Address Wm. C. Miller, S. Chicago, Il. 


A draftsman and mechanical engineer wants the 
designing of light machinery and tools for manu- 
facturing todo. Box 75, AMERICAN MACHINIST. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


Wanted—Two good metal pattern makers, on 
iron pipe fittings and brass valves. Address, stat- 
ing wages and experience, The Kelly & Jones Co., 
Greensburg, Pa. 


Wanted immediately: One good designer and 
draftsman of practical exp. on metal-working ma- 
chinery; also planer man, and two good serapers 
and filers: we will give steady work to competent 
men. Fitchburg Machine Works, Fitchburg, Mass. 


Wanted—One good brass molder to take charge 
of brass foundry; one who understands mixing: 
only first-class men need apply: good salary and 
steady employment guaranteed. Address The 
Hawkeye Electric Mfg. Co., Davenport, Iowa. 


Exp’d mech. draftsmen wanted immediately; 
those having experience with electrical apparatus 
preferred; permanency to good men. E. Kolben, 
Edison Gen. Elec. Co., Schenectady Works, Sche- 
nectady, N 


Wanted—A good gear cutter wishes to change; 
is familiar with Gould & Eberhardt and all other 
machines. Any one in want of such a man will do 
well to address Thomas F. Herrick, Husted Court, 
Providence, R. I 


Wanted—Good machinists, boiler makers and 
molders; first-class workmen can obtain steady 
work and good wages: shops large, convenient; 
living cheap: four other large shops and foundries. 
Watertown Steam Engine Co., Watertown, N. Y. 


A college-educated draftsman, with experience in 
designing and building automatic compound steam 
engines, vertical and horizontal, can tind employ- 
ment with a large engineering establishment in 
Pennsylvania, Address Box 73, AM. MACHINIST. 








BEST HAMMERS IN TH 
OVER 


and Men fully employed. Send for Oatalogue and Prices. 


BRADLEY & CO., SYRACUSE, N. Y. 


IN IN USE. 14 WARREN ST. NEW 


RADLEY ? 


Three Styles, 15 lb. to 500 Ib. Heads. 
(500 = FORCES heat irons fast enough to keep Hammers 


honest, aud abstain from pretending that | on this side. For spot deliveries we quote 22\4e. 
Antimony—T he demand for Regulus has been 
not like it at first, for they had reared up a moderate, and prices are without notable change. 
big trade under a false mark. But now, | Cookson’s, 22%c. ‘ : 
Lard Oil—The demand continues good, and prices 
\y 


. sia a z 0 224e. 
their goods were of British make. They did 
We quote: Hallett’s, 19%c. to 20¢.; L. X., 2134¢.; 
from the recent returns of the exports | are maintained at 2c, to 52h 








STEAM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





YORK. 96498 SUDBURY ST. BOSTON. 





BOOKS FOR MOULDERS, 


West’s American Foundry Practice, $2.50 
West's Moulder’s Text-Book, - - - 2.50 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East Tenth St., New York. 





PROVIDENCE, R. 1. 


Beaman & Smith, 22“Tan' ate} J 





foreign brands of steel should not forget that while 
not been standing still. 








CRESCENT 


64 & 66 SO. CLINTON ST., 
Chicago, Ills. 


136 FIRST AVENUE, 
Pittsburgh, Pa. 


THOSE WHO BUY 


they have been perfecting their own tools we have 


Our Tool and Die Steel is second to none. 


STEEL CO., 


480 PEARL i a 
New York, N. 





87 MAIDEN LANE, 
NEW YORE 


CHICAGO, PMILADELPHIA, LOWUGH, 
- = 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


PATENTED. aara. 


on trial. 














Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’) Agents, 


Lathes 








Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANURACTURING 0, 


87 Maiden Lane, NEW YORK. 


TOBIN 
BRONZE 


Send for Circular. 





Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumas sand bolts. Yacht shafting. Rolled sheets and plates 
for pump lin 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


ings and condenser tube sheets, &c. Spring wire. 


Sole Manufacturers, 


NEW YORK. 





HARLES ‘Mil Se 
ENGRAVER on WOOD 


5S ANN’ ST. #* NEW Yor«E: 















PLANER VISES. 


THE GILKERSON MACHINE Co., 

















[ooursc MACHINERY 





NEW YORK. 


BOSTON, 





For Send 
Every a ~ CATALOGUE. 
Class 

of Work. usiasionbell 





BETTS MACHINE U)) 


Wilmington, Del. 


MAKERS OF 


_-HBAYY MACHINE TOOLS 


FROM 


~ New Designs and Patterns. 


SR — —— 


| 
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Wanted—A few good, industrious and sober ma- | 


chinists and molders on mining and 
machinery and engines; permanent 


saw-mil 


beautiful and healthy location; 
schools; rapidly growing city. 


Works, Parish Mfg. Co., Ashland, Wis. 


Wanted—A young man, thoroughly competent to 
act as foreman in mach. dept. in shop mtg. steam 
must understand man- | 
and modern methods of doing work; 
would have 
charge of 25 to 50 men; one familiar with indicator 
experience. and 
Am. MACHINIST. 

Wanted—A first-class foundry foreman in Atlan- 
ta, Ga.; a man who thoroughly understands man- | 
mixture of metals and general 
none 
need apply who are not thoroughly competent in 
as their incompetency would be 
soon known, and would be a loss to them and al 
Atlan- 


eng’s and saw-mill mach.; 
aging men, : : 
good character and habits essential; 


practice preferred; state age, 
where formerly employed. O. C., 


agement of men, 
foundry work; first-class wages will be paid; 


every respect, 


selves. 
ta, Ga. 


Address, with reference, Box 259, 


places and 
highest pay; married men with families preferred; 
good homes and 
North Star Iron | 





Wanted—About 50 machinists of all branches. 
|| Wages for skilled men from 25 to 30 cents per hour, 
according to ability. Piece-work rates enable a good 
man to earn one-third more. Steady employment 
to reliable men, Shops exceptionally comfortable 
to work in. All workmen paid weekly. An Aid 
Society, fostered by the company, assists its em 
ployes in case of sickness or accident. This estab- 
lishment in past years has furnished steadier em- 
ployment to its workmen than any other in Western 
| Pennsylvania. Good boarding at moderate rates 
will be provided for those who desire it, or are not 
acquainted in Pittsburgh. Further information 
may be obtained by calling at this company’s 
agency in New York, 17 Cortlandt street, or by ap- 
plying in person or by letter to The Westinghouse 
Machine Company, corner of Liberty and twenty 
fifth streets, Pittsburgh, Pa. 





Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d-hd lathes & planers. S M York.Clev’d, O. 


+. MISCELLANEOUS WANTS 


Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 


Crescent Mfg. Co , Cleveland, Ohio. 


Foot Lathe. 

O. Chase, Newark, N. J. 
Turned and Highly Polished Iron and Steel Shaft 

ing aspecialty. Merwin McKaig, Cumberland, Md 


Light and fine machinery to order; 
Catalogue for stamp. E. 


Wanted—Customers for our new 
cC. H. Baush & Sons, Holyoke, Mass. 


Complete list of our Scales and other 
for 2c. stamp. A. T. Koopman, Chicago. 


Engineers wanted to send their addresses and re 
ceive free a cent book, * 
Steam Users.” Lord & Co., 

For Sale—At a bargain, 12-inch pipe-cutting ma 
chine, with expanding dies. 


South Third street, Philadelphia. 


Radial Drills. 


new tools 


Hints and Suggestions for 
P. O. Box 1262, Phila., Pa. 


Address X. Y. Z., 245 





13 


Wanted—A _ screw-cutting lathe, 
foot-power. B., 449 Warren 
Nes 


about 12’, for 
street, Brooklyn, 
Wanted— To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

Complete incandescent electric light plants, from 
five lights upwards: castings of dynamos and mo 
tors. L. G. Hall & Co., electricians, 170 Merrimack 
st., Lowell, Mass 


Wanted— Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


soiler Shop for Sale —In a town of 15,000 inhabit 
ants in Kansas, a new boiler shop, 48x96, thor 
oughly equipped with modern power tools; on three 
trunk lines of railroads, with private switch; no 
competition within one hundred miles; easy terms 
to buyer. Address ** Kansas,’ AMERICAN MACHIN 
ist, New York. 





NICHOLSON F 


ILE COMPANY, 


PROVIDENCE, R. I. 








BCHOLSON FILE Oo —» 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 





Adopted by the U.S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





Nos.131021 Maw Sr, 





Fircueurs, ve 





SMAL 





L POWER OR HAND PLANER, 


FOR ANY SMALL WORK. 


A. 


; 184 Washington St., 
SEND FOR CIRCULAR. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 


ROPE R’s 
Practical Handy-books for Engineers and Firemen. 


By STEPHEN ROPE R, Engineer. 


to engineers and steam users, with formula for esti 


$3.50, 

The “Young Engineer's Own Book. 
of the Principles and Theories on whic h the Steam En 
gine asa Prime Mover is based. Price. $3.00, 

Questions and Answers for Engineers. 
all the questions that Engineers will be 
undergoing an examination. Price, &3.00 

Handbook of Modern Steam Fire-Engines. The only book of the 
kind ever published, Price, $3.50 

Catechism of High Pressure, or Non-Condensing Steam-Engines 
Price, $2.00 

Care and Man Price, $2.00, 

Handbook of Land and Marine Engines. Price, $3.50 

Handbook of the Locomotive. Price, 82.50 

Use and Abuse of the Steam Boiler. my rice, $2 00 






ement of the Steam Boiler 


These books embrace all branches of Steam-Engineering 
Stationary, Locomotive, Fire and Marine Any Engineer 
who wishes to be well informed in all the duties of his cs alling 
shoukd provide himself with a full set. 


For Sale by all Booksellers, or sent to any address, post 


paid, on receipt of price, by 
[DW’D MEEKS, Pablisher, 1012 Walnut St., Philadelphia, Pa. 


The Engiaeer’s Handy Book, containing a full explanation of 
the Steam-Engine Indicator, and its use and advantages 


mating the power of all classes of Steam Engines. Price, 


Containing an Explanation 


This little book contains 
asked when 


“a and Suggestions for Engineers and Firemen. Price, 


‘Cc. W. LE COUNT, 











South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 
= HEAVY STEEL 006 »2sttr 
3 Ni Inch. Price . = ow 
2 3. 8 > 
a ore oe 
-¥ 8... ,so 
ae 4 i — 
ae 8 02 os 
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es uiisetof 19 $2 160 Bae ® = 
=} 20 (ext.) 4 1 1.00 Toms 
& 21 (ext.) 6 ...6.00 22 20a 
One Small Set of 8 by 1-4 inches to 20 inch, & 6.25 


One Set of 12—by 1 -4in. to2 in. continued by 1-2in. to 4 in 13.25 





Eos0P § STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, C, 


All Kinds in Stock. 
Gold Modal, Paris, 1889, 


Chief American Office, 


| 91 JOHN ST.,NEW YORK 


SHEFFIELD, | 
ENCLAND. 





Cc 
HH ICTION CUT-OFF COUPLINCS 
North Adams, 


LUTCH PULLEYS AND 





JAS. HUNTER & SON, 
Mass. 





PRATT INSTITUTE, 


BROOKLYN, N, Y. 


Day Classes will begin work September 17 
‘asses Sept. 26,in the Departments of Art, 
Commerce and Music. Also in the 


TECHNICAL HIGH SCHOOL DEPARTMENT. 
A three years’ course, for both sexes, ¢ ombining 
and Manual Work with the usual studies of a High School or 
ie ye Entrance examinations will be held Se ptember 
7 and 18. 


DEPARTMENT OF MECHANIC ARTS AND BUILD- 
ING TRADES. 


Carpentry ; Turning; Blacksmithing; Machine Shop W« 
Bricklaying ; Plastering ; Plumbing ; Ru ne Carving and ( + 
ting ; House and Fresco Pai nting; Geometry ; 
Electrical Construction ; Applied Mechanies ; 
sign ; Metallurgy of Iron and Steel; Steam. 


For further information, or for application blanks 
at the General Office of the Institute, Ryerson Street 


and Evening 


Chemistry 
Machine De 


apply 





F. B. PRATT, Secretary. 





SOLIS PLL ILS = 


BUFFALO BLOWERS: 


LIFE 





fA KK, CME AeA SLLA 


IO LOE 


BUFFALO FORGE CO., BUFFALO, — ) 





—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 
drilling small holes, running at any speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 


Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 








iF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Steapy EVERY DAY AND ALL-NIGHT SERVICE AND AT A 
LOW PRICK, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 





THE FOX PATENT UNIVERSAL TRIMMER 
UVEK 2400 LN USE, 


ORIGINAL IMPROVED 


Saves Time, Saves Money. 
Three Sizes, From New 


Four Styles, = Patterns. 





NO PATTERN ROOM COMPLETE WITHOUT THEM. 
send for Circular. Beware of infringements. 


THE FOX MACHINE CO., 325 North Front St,, Grand Rapids, Mich 





SHARTLE’S 
BULL DOG. 








THE HARDER YOU 
PULL, THE TIGHTER 





IT HOLDS. he 
CLASS Fiabe 


This style is made for general machine shop use from 1 3-4 | 
in to 8 in, or larger. Can't slip. No wrench required, and 
satisfaction guaranteed Write for catalogue showing the 
different styles. MANUFACTURED BY 


The Middletown Machine Co., Middletown, 0. 





ANYTHINC 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings of any weight or mixture 
desired. 
Ww. S. WILLIAMSON, 


36 TO 40 PENN ST., BROOKLYN, N. ¥. 


Domestic Science, 


Drawing 


HENRY CAREY BAIRD & CO.,, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


ter Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 paves, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish bis address. 









Latest Fe Improved Universal Trimmers. 
a 


a Draw STROKE 


For Pattern Makers 
and Wood 


workers, 


Manufactured by 


GRAND RAPIDS MACHINERY CO., 
100-140 No. Front St., Grand Rapids, Mich, 


SEND SAMPLE. 


We make ; 
work 





i specialty of all kinds of screw machine 
and do it cheaper than you ean. 


WRITE FOR PRICES, 


SLAUVELT, rich & BLAUVELT, 


Factory, | | & Front Sts,, Brook] Off 


258 Broadway, NY. 


CEAR CUTTER 


For SPUR and BEVEL GEARS. 


Mills for Duplicate Work. Single Mills and Gang 
Mills. Improved Counterbore. 


FINE TOOLS, CAUCES, ETC. 


Write for Circulars and Prices. Estimates given 
on large jobs 


| R. M. CLOUGH, Meriden, Conn. 











THE BRITISH & EUROPEAN PATENT AGENCY 
F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
-arliament,) 

252 Broadway, New York. 
{Si Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents | 
through our London House, A good invention ts worth 
as much in Great Britain as in the U.S. Competent 
draftsmen employed on premises. We refer to well-know 
men in the machine trades for whom we have done bus 
ness. Send for Circular, 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matie Cross 

9x25 in. Feed, etc. 


eaten owt 9 
Scroll Saws, 
Circular 


HE 


Catalogue 
I 












ees 





| WORTHINGTON 


Independent Condenser 


ADAPTED TO 


STAMIONARY AND MARINE ENGINES 
| SURFACE CONDENSERS 


‘And Vacuum Pans 
| High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
| COMPACT 
CORRESPONDENCE DESIRED 


HENRY R WORTHINGTON 


Sawa, Lathes Ad pane | NEV YORK 
Mostisees. Machinery, | BOSTON PHILADELPHIA CHICAGO 
Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. | ST LOUIS ST PAUL SAN FRANCISCO 











AMERICAN 


MACHINIST [SepremBer 18, 1890 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 





Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 
CYLINDER, 4 in. x 4 1-4 in, 
T. seas & CO., IRON AND BRASS FOUNDERS, 


33 E. 56th St., N. VY. City. 


Sete of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Kod and Rock Shaft and Brass Fo 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 





BarRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam}; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACK CONDENSERS. 








SEND FoR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORK. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 

Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 

ump ashes, waste, or anything that can en- 
bor the pipes. Invaluable asa bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 








VALLEY PUMP 60., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 












Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 

NEW YORK. 
NoAirLocks. 15 to 0 percent. 
ual amount of 


fuel saved or 

power gained. Runs withsame 
e. 
kinds of En- 


economy as engin 
Adapted to all 
gines, Send for Circular. 


Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for aoe 
work. Feed adjustable 
while running. TMlus- 
trated in AMERICAN 
MACHINIST, May 22d, 
1890, Send for Cireular 


1D Wright & Sons, 


» Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y. 














4 Fletcher Street, NEW YORK. 
Double Jet 


oe PARK iniecror 


aPARK MFG. CO., 


« 





2 Portland 
= Street, 
Boston, 
o~ Mass. 
THE most reliable under varying steam pressure of any 
injector known 


Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic alectar 
that will thoroughly drain itself when shut off, thus pre- 
venting freezing. Every Machine Guaranteed. 


INJECTORS AND JET APPARATUS. 








DROP FORCINC. 


SPEIRS & MOORE, 


WORCESTER, MASs. 











CROWELL S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 Ibs.can be obtained, and main 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 
HONESDALE IRON WORKS, 


HONESDALE, PA, 





UNIVERSAL ?PLAIN 


aie MILLING MACHINES 


EXCLUSIVE SPECIALTY 
DRESS : 


\ tony AD ESS - -- 6 
|... THE CINCINNATI MILLING MAGH Co 
wee > CINCINNATI. O-- 








THE 


KEYSTONE 


HANDLE. 
kee © A permanent and 
reliable method of 


attaching Hammers and all Edge Tools to 
Handles. Address, 


E. H. BROOKS, LEBANON, PA. 


UNIVERSAL RADIAL” 


+ RADIAL DRILLING MACHINES 


=, =: THREE DESIGNS SIX SIZES. 
-4£M BODY ALL DESIRABLE FEATURES 










PAT’D JUNE 4 “gg” 





sy PRICES$450°& UPH 
= “fSAVERSA RADIAL ORL co 


CINCINNAT 








LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED withthe 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device forthe 
lubrication of machinery. Works 


¥\ ; . 
5) equally wellin every possible position, 


i | ; , . 
~~ Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE. 


- WYKE & CO., 
ine Machinists’ Tools. —-E. Boston, Mass.—Send for Circular, 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


‘MACHINERY. 


Special facilities for Accurate 
— Work. 









Bevel Gears cut theoret- 
ically Correct. 


HALL DUPLEX STEAM PUMPS. 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. p.Boter andy 


THE BUFFALO STEAM PUMP CO. 


» STEAM PUMPS 


Oa Ne), es 























5 
Maslin’s Patent Steam Pump. 
Pat. Feb. 12, & Dec, 3, '89. 

Cheapest and Best Automatic Steam Vacuum 
meg Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call x) 
for Circulars, Joun Mastin & Son, SoLey 


Manur’Rs, 165-167 Ist St., Jersey City, N, J, 


Twe Davidson STEAM PUMPS AND PUMPING ENGINES, 
WAnganes> BEST MADE FOR ALL 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Kezp St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 









TEFOR 


COMPLETE STEAM PUMP“ 
i 10 SIZES FROM S788 Li 

FOR. PRICES x» 

Te eS Gases 


~~ NoanDuzenadirt 


/ \|3 34 Wa: + ZN SOLE MAKERS. 
Y ee el ¢ SALTO NG) 


7 
a 





















TOWN DELPHIA, 9 _ 
A GERMANT PH Ete PENNA. 











CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING + T E E L 


ESTABLISHED 1850. 


HOWE, BROWN & CO., L't’d, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: {2 Cliff St., New York. 127 OliverSt., Boston. 228 Lake St., Chicago. 


“LITTLE@ ISTHE Rest Injector 











GIANT “ For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE ™M’F’G Co., PHILA., PA. 
CATALOGUES FREE. 











Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 


aa bhatat Hy 
ror mrt H ciieh uu 


es 


(esa 


Ide Auto. Engines. Portable and Traction 
Engines. Steam Koad Rollers, Boilers of all 
descriptions, 

New York Office, FLEmInG & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., 7 
Kilby St., Boston. 

Baltimore Office, THomas K, Carrey & Bro., 35 
Light St., Baitimore. 


WAHe 
Hite 








FROM 1-4 TO 15,000 LBS. WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa 


DIEEL 





The most irregular speed made perfectly uniform and reg- 


ular, A change of over 30 per cent. can be obtained, while 
machine isin motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow speed engines and electric motors absolutely regular and 
ve Ane 


Apply for information to 


T. M. FOOTE REGULATOR CO., 





271 Franklin St., Boston, Mass, 

















ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
STUB Compact and Cheap ; also Portable Forges, Tuyere 
Pp Irons and Foundry Blowers, 
r , goog 
t ar 
R BR Ges 
N 4 5 § 
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Rgarn ee 
wen Gq s ~ 
McFADDEN CO Ora 2 
ot 65 § 
735 MARKET ST., PHILADELPHIA. ie 
Pog & 
- ) 
American Standard Gauge & Tool Works, S23} 
WILMINGTON, DEL. Sas 
Makers of Implements for i f= 
Mma Standard Measurements S = wa © 
Over Wa Oo nad y 8 
43,900 % =< Ss 2» 
in ered al >| 4 os ay 
Use, Flat Bar Gaugi . wa = 
Crescent Gauge, JAS. A, TAYLOR & CO. im as 
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Boilers for carrying I150lbs. Pressure 
WITH LEAST POSSIBLE DANGER 
AND HIGHEST ATTAINABLE ECONOMY 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PROMPTLY FURNISHED BY 


NEW YORK, N. Y. 
41 Dey Street. 


CHICAGO, ILL. 
6 So. Canal Street. 





ATLANTA, GA. 


\ MINNEAPOLIS, MINN. 
9 No. Pryor Street. 


421 Guaranty Bldg. 





THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
rovements have displaced about every 
ind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 
ine, and producing the highest econom- 
¢ effect from every fuel (oil included). 
The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 


of fuel, under both rapid and slow com-}, 


bustion of the fuel, and need the least re- 
pairs, of any boilers they ever had charge 
of. Send for description of the LOWE 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








HYDROSTATIC MACHINERY, 


PRESSES, 











56 | ee 
i il iW PUMPS, 
eee gs PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
; FITTINGS, 
ELECTROTYPE PRESS. &eo - &e, 


WATSON & STILLMAN, 
204, 206, 208 and 210 E. 43d St., N. Y. 


SEND FOR CATALOGUE, 


WORCESTER MACHINE SCREW CO. 
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Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 
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Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 


for removing 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50. Sent 
on approval to Railr o ibe: 


’ VANCE TUBE GUTTER CO., Geneva. N. Y. 


—_THE— 


ing Railroad Shops of the country. Combination Cutter 


oad Co’s. Liberal Discounts to the Trade. 





FRISBIE FRICTION 
PULLEYS ¢ CLUTCHES, 


THE D. FRISBIE CO, 


114 LIBERTY STREET, NEW YORE 


| One Pull 


One Way 


to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clutc 
shifter; fits any 
bar now in use, 








MACHINIST 


Weatal Ghuek i, tm 
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bend for Hlustrated Catalogue. 
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LA TH Hanv DRILL 


Under Westcott’s Patent, 
| Capacity Little Giant Improved. 
| No. | Diameter. 
| 00 | 144 inch. Oto 1% inch, 
' 0 24 “ 0 to 4 “ 
te | ae Oto 5g * 


15 





Holding Drills. 


Westcots 
WATTLE Giant 
AMER 


Otol ed 
Oto1lin.,ex. strong. 
0 to 1% inch. 

Oto 2 ic 








O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE, 


? 


tt ae 


| 





De 
Rapid Work. Perfect Heads, with or without Dies 


No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 





“THE HORTON LATHE CHUCK” 


has sustained the tests and been the §TANDARD for 
YEARS. DARD for FORTY 





i] 


Over THREE HUNDRED sizes and styles of Chucks, made and 
kept in stock, by 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S. A. 





ty, 


MANUFACTURLD BY THE 
OLD BY ALL DEALERS: A ™ 


TISFACT'Guarant et’ 


THIS 18 THE FIRST UM/VERSAL CHUCK EVER PLA 





HARTFORD, CONN. 


SEND FOR ILLUSTRATED PRICK LIST, 
‘ | 


CLD OW JHE 


MARKET AND WITH 178 LIAN F Waal QVE/ iy / a, WTA A ty SY ZZ) 


vay ONA LAR WIA OTHER CHULAS GA MUCH 
AN (Au CK GG; 


— AIGHLR COST 


SEND FoR New DESCRIPTIVE 
CATALOGUE: 





“THESWEETLAND CH 
ao i ‘ 
| fe 1 


ae i 
tHE HOGGSON&PETTIS M'F'G CONewHaven C 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


m J.E. LONERGAN & CO. 
poms 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups. Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
* Reliable’? Steam 
Trap. 

1888 Catalogue 
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SAMUEL CG. ROGERS & CO., BUFFALO, N.Y. 


free on application. 








Steel Balls from + inch to 28 inch for Anti-Friction Bearings a Specialty. 


N 
» 


GEOFSINONDS, pitSigennee ys es 
CHAUNCEY SMITH vice rags, ~ 
LOWARD SAWYER, TREASURER: 
JOHN J.GRANT: SUPERINTENDENT: 


SEND FOR CATALOGUE. 


Reyes 48 


iia 
, 
F fi 
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ves 


by the JIMoND} patent process. 


LHITCHBURG MASS OSA 








ec 
BELT DRESSING 


— aND —— 


LEATHER PRESERVATIVE, 


Warranted to Give Satisfaction. 








It absolutely prevents a belt from slipping. Thor- 
oughly preserves the leather, and protects the elasticity 
of the belt. 

It will pay you to send for an interesting circular on 
the subject. 


jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 








A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a 3ay- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty 8t., NEW YORK. 


Feed Water Heating & Purifying. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago Western Agt, 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 


U.§. PATENT FOR SALE. 
SECTIONAL Is entirely new, with no in- 
fringements. ‘The most per 
fect, economical and easiest 
HOT managed Heater in the world, 
Is less complicated and can 
BOILER. 


be manufactured cheaper than 
MILLER BROS. & TOMS, 


any other boiler now on the 
Box 1148, MONTREAL, QUE., CANADA, 

















market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 








EMERY AND CORUNDUM WHEELS. 
EMERY WHEEL MACHINERY AND FLINT PAPER, 


Write for Circular. 


=~> 





All goods manufactured by us are guaranteed to give 
satisfaction. Give them a trial on their merits. 
Springfield Emery Wheel Mfg. Co., Suecessors to 
Springfield Glue & Emery Wheel Co., Bridgeport, Conn. 
Western Branch, 18 & 20 West Randolph Street, Chieago, U1, 














EMBUSSING PRESSES. 


MIDDLETOWN, CONN, 





TOGGLE-JOINT DRAWING PRESSES. POWER SPRUE CUTTERS. ROTARY AND SQUARE SHEARS, 


POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESIGNED AND BUILT BY 


THE STiLtes & PARKER PREss Co., 


SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., MADE TO ORDER. 


ee 


‘$1001 NOLLAG 


203-207 CENTRE ST., N. Y. 
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laae eee “YS] AMERICAN GAS FURNACE CO., 


I RO N P LA N E RS 
FORGING DESIONERS AND MANUFACTURERS 


any leat, 
PUNCH AND” 
Send for Catalogue. Estimates made for any mechanical 


H ¢, PEASE & C0, aa 
Worcester, Mass, =“ SHEARS. 
BEAUDRY & CO. 

a operation requiring high, ewen and controllable 

temperature. 

ing Forges. 


= haat nae ~ = 2 er! y 6 : of 
No. 80 Nassau Srt., New York. 
emmys | SINE LAPS, DIES, REAMERS, ETC. 




























right Power 

Hammer,) 

Sole Manufacturers, 
Also Manufac 

turers of 


Hard Coal Heat- 











Pease |ron Planers, 


16 in.x16 in.x4 ft. to 36 in. 
MI Sizes from 16 n.18 in.x4 ft 10.36... | THE MOORE 


HILL, CLARKE & CoO.,|& WHITE C0., 


156 OLIVER ST., BOSTON, MASS, Philadelphia, Pa. 


Machinists’ Fine Tools PARAM 


STANDARD TOOL CO., ATHOL. MASS. Clutch 
SEND FOR R NEW CATALOGUE Pulleys, 


— D2 PER ie bins, 


THE PITTSBURGH REDUCTION COMPANY, 1/W_ @, YOUNG z 5 ip Meucheniees et 


% Fifth Avenue, Pittsburgh, Pa., U.S. A. 1! Hngine Lathes, Hand Lathes, 
offer commercially pure aluminum at the FOOT POWER LATHES. SLIDE RESTS, ETC 
’ , . 


following rates at Pittsburgh, Pa.: 








LIGHTNING AND CREEN RIVER SCREW PLATES. — 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


ARTHUR R. KING, manuractuner 
Steel Rorew Funches, Tube Expanders, Packer i chet Drill, Tube Cutters 


TUBE BRUSHES, 


ETC. 
WRITE FOR PRICE LIST. 
ERIE, lth & I2th STREETS, JERSEY CITY, N. J. 



























AutonatioBol-Tireading@N Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6 

The simplest and most durable machine in ca ==5* 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
— Write for descriptive circular and price 


Capitol Mig. Co., 125 to 137 Rees St., Chicago, Ill., U.S.A. 




















Lots of 1,000 lbs. and over..... —* 8 tb 
Lots of 500 Ibs. and over....... 5 @ tb 
Lots of 1001bs. and over....... 2.! 50 Tbh ATTENO® Ril MR ad 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 


Prices on sheets, wire, tubes or castings, 
given upon application. 














THE 1X LL DRAWING STAND 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 


A new ie rshaft self-oiling for six sae with 
PU LL EYS self oiling loose pulleys, new and perfect friction 
FOR clutch. Please send for circulars. 
wricur |THE STATES MACHINE CO. 
BELTS. R. R. Place & Commerce St., Newark, N. J, 
JOHN ROYLE & SONS, PATERSON, NN. J. 
































Order now beforeour stock | 4 L 60 T _ "3 . 8 
RACTICAL of papers is exhausted. ODERN 0 M0 IVE é The Almond 6 0 lin i Ee) c= 5 s 
at Cillapritnc mai UCTION.” |: sug ==," 
DRAWING. ADDRESS ; CONSTR e . A NEW qrerter coved NEW > — e 
wi - motion to replace 

By J. G. A. MEYER. . ous By J. G. A. MEYER. 7 4 quarter turn belts and bevel ny NM STANDARD o c"> a2 
This valuable series of 93 articles American Machinist This valuable series of 106 articles 2 : a Oo ==! PUNCHE o ps pr 
having been concluded, copies of the ’ having been concluded, copies of the be T R ALMOND MFR m a= a: =) oo @ 
American Machinist § containing 96 FULTON ST American Machinist containing 0 » , " 4 = > aay 
them will be sent by mailto any address e °9 them will be sent by mail to any address 83 and 85 Washington Street, a = 4 = 
in the U. S., Canada or Mexico, for $4.65, in the U.S., Canada or Mexico, for aes Z BROOKLYN. N. ¥ _ . fom) 2 

or single copies, 5 cts. each, postpaid. | NEW YORK. or single copies, 5 cts. each, postpaid. | 9 He Se 





THE LODGE AND DAVIS MACHINE TOOL CO. 


alaaler orate OHIO. 







68 & 70 S. Canal St, 


Chicago, 











17, 19 and 21-inch Swing, Large Hollow Spindle. 24, 27, 32 and 38-inch Swing, Cabinet Legs. 18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. All feeds reversed in apron. Taper Attachment, Automatic Feed, Lever and Screw 
Extra heavy, Convenient, and easily handled. Movement, most complete brass lathe on the market. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


DRILL 
PRESSES 


MILLING 


ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY IRON 
~~ LATHES SHAPERS 


15 and 20-inch Crank Shaper. 20, 26 and 32-inch Triple Geared Shapers. 24, 32 and 36-inch Planers. 25, 28, 32 and 40-inch Drills. 





Stroke changed and adjusted while run Stroke changed while machine is running. Extra deep beds and tables. Powerfully Automatic stop to feed. Quick return 
ning. Stroke at all times positive Shaft can be passed through he ad of machine geared Plenty of Metal and designed for on right side. Table operated 
Invariably plane to a line and key seat cutinsametoany length. Extra extra heavy duty. All Feeds and Shipper from front. Large cones 
Detachable Tables heavy vises. ‘Tables slotted on all sides operated from both sides. and long belts, 

Improved Device for holding Planer Bolts. 
NEW ENGLAND AGENTS, SOLE AGENTS FOR GREAT BRITAIN, 


THE C. & F. MACHINE TOOL CO., BOSTON, MASS. HERBERT & HUBBARD, COVENTRY, ENGLAND. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F, E. REED, 


—— Ww orcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
and Milling Machines. Age nts, M ANNING, MAXWELL 
& MOORE, 111 LIBERTY STREET, New York. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 











Iron Working Machinery. 


IMPROVED PATENT IRON fia 
PLANERS A 


SPECIALTY. 
152 
Union St, 
WORCESTER, 
MASS, 





LARGE IRON PLANERS 


QUICK DELIVERY. LOW PRICES. 


SEND FOR SEPTEMBER DELIVERY SHEET. 


HILL, CLARKE & CoO., 


156 Oliver Street, Boston, Mass. 





4, 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 


H. BICK FORD, 


LAKE VILLACE Nn. 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


Giant Key-Heater 6, 


EAST SAGINAW, MICH, 











“Ec lipse’’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple an construc- 
tion. Cuts and screws pipes 
Yi, to 2-inch. Easily carried 
about 
“ECLIPSE” Nos. 2 ana 3. 

These are powerful and most 
efiictent 
machines 
Sor cutting 

large 
PIPES, with which one man « 
easily cut ¢ ff and thread b-inch pipe 

No. 2 Cuts and Si rews 21% to gin 

No. 3 es és 2% tobin 

It will pay you to write us for 
particu lars 

PANCOAST & MAULE, 

[Mention this paper.) Philadel iphia 
ye eaine build P ower Machines. 





an 






































NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


—_———_— 


COILS & BENDS 


BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(HEAPEST 














STYLE. = 


H.B, BROWN & CO., 


EAST HAMPTON, CT. 





ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 








EVERYTHING FOR 


MACHINISTS 


In any quantity. 


Chandler & Farquhar, 


BOSTON, MASS. 


Send for Catalogue 


er > a 
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L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 
ATHOL, MASS. 


3 Senp Sramp FoR Fut. LIst. 
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BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 












P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO.., 


156 Oliver Street, Boston, Mass. 


Finished Hexagon Nuts. 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 
Perfect Hexagon for close-fit 
ting Wrenches, 

Uniformity of Thread, 
PROMPT SHIPMENTS, 
LOW PRICE. 

Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO., 


Manufacturers, 


WILMINGTON, DELAWARE, J. S. A. 


KEMPSMITH 
Machine Tool Cb, 


Manufacturers of 


PLAIN ano 
UNIVERSAL 


Milling Machines, 


.. OF Modern Design 
>. and Superior Work- 
manship. 


MILWAUKEE, WIS, 





















BARNES’ 


NEW SENSITIVE DRILL 


HAS THESE GREAT ADVANTAGES: 
The speed can be ins apres changed from 0 to 
1600 without stopping or shifting belts. Power 
applied can be gri uate ito drive with « qual 


safety,the smallest or largest drills within its 

range,a wonde ne ar mnomy in time and great 

saving in drill beamkeaare. Send for catalogue, 
Ww. KF. & INO. BARNES CO.,, 


1995 Ruby St., Rockford, Ill. 


RARNES PAT. FOOT POWER MACHINERY. 


1 feel so highly pleased 
with your Velocipede 
Foot Power with seat, 
that I wish to add my 
testimony to its superi- 
ority. I'did not expect 
to like it, but having 
used the Velocipede 
Power I would have 
nothing else. It so greatly lessens the fatigue 
of using foot power, in fact, it may be said to be 
almost without fatigue and isa steadier motion, 
Ionly wish I had known of it sooner. SEND FOR 
DATALOGUE. W.F.& J. BARNES CO., 1995 Ruby 8t., Rockford, 1D) 


Hs apmepeermn 


OFFIN @LEIG Ke) ACUSE.N.Y 


HR aay Tilia 
~ MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
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COFFIN & LEICHTON, SYRACUSE, N. Y. 
EAGLE SS: 


ANVIL 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 








ranted and 
lower price, 





D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


PIPE CUMING & THREADING MACHINE. 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name, 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Will use aspecialty. 


Send for Circular. YONKERS, N. 


WILLIAM BARKER & CO., 


Manufacturers of 
Tron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 













PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills, 


Lathes from 10 in. to 
20in — Largest Va. 
riety of Drills manufac- 
tured in the world 





Something New! 

One, two, three, and 
four spindle drills for 
light work. 


The most useful 


Worcester, Mass. 
patented improve- 
ment indrillpresses 


Ip | for years is applied. 
Catalogue of fine 


Over 1,000 in use. 

h L | Buy the latest and 
tools free. 

Dwight Sate Machine Co. 


st. Special ma- 
HARTFOR Me CONN. 








Spindles driven 
with single, endless 
belts. Large driving 
pulleys, tightener an 
variable speeds pro- 
vided. 


chinery to order. 








CURTIS & CURTIS, 

66 CARDEN ST,, BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OB POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 








STEVENS PATENT 
COMBINATION GAUCE. No. 58 
Scratch and Depth Gauge combined, 
The cut shows this used as a Depth 
Gauge. Can also be used as a Surlace 
or Scratch Gauge. 

Price, per pair i ... €2.00 

Ideal and Leader Spring Dividers and 

Calipers, and Fine Machinists’ Tools, 
CP Illustrated catalogue free. 

J. STEVENS ARMS & TOOL CO,, 

P.O, Box 231, Chicopee Falls, Mass. 


PUMP 


Pressure Regulaters, 


This Regulator is the 
standard used by all the 
large pump manufactur- 
ers; applicable to fire 
sprinkler systems, to 
water-works and other 
pumping machinery, 





















MASON REGULATOR C0., 


BOSTON, 
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WILLIAM SELLERS & co., Incorporated. — 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


THE LONG & ALSTATTER GU. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, ye Gate, 
Multiple, Belt and Steam- 
Driven 


E Punches and Shears 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, 


OPEN SIDE TRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in.xG ft. 

One 30 in. x25 in.x6 ft. with Extra 
Two 30 in.x25 in.xs ft. 

One 36 in. x30 in.xS ft. 

One 48 in.x48 in.x14 ft. with Extra Side Tlead,. 
One 48 in. x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE CO., 





Hamilton 
OHIO. 











Side Ilead. 





BALTIMORE, MD. 
ACME | MACHINERY | CO. 
CLEVELAND, 





Saainaeatio i 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 















PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883 
PAT. AUG, 25, 1885 













Wy3 RSS 5 ene LOWERS. 
a R WAUST FANS. 8 _ 
VEVERS: CRANK BLOWERS: 
PORTABLE FORG 
~ BENDERS & SHRINKERS. 
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te Corliss Steam Endine Co. 


PROVIDENCE,R.I. 


INVENTOR OF THE CELEBRATED 
Exhibited at the Philadelphia Exposition, 1876. 
machinery. 


66 7 99 
CORLISS ENCINE. 

These works have been fully equipped, at great cost, with heavy special tools, of his 

- The public will understand that we have no relations with American or European builders 


Incorporated June, 1856, Established by 
DESICNER & BUILDER OF THE FAMOUS 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
of so-called ‘‘/mproved Corliss Engines,’’ and that the final and perfected Engine of Mr. 


CEORCE H. CORLISS, 
“CENTENNIAL ENCINE? 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
George H. Corliss, embodying his /atest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Patyt Vermitan Topouan Wartr Ley Bows, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


M- a ist 
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BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Works, Etc., Etc. 


“we MACHINE TOOLS, 


Sie T PLATE BENDING ROLLS FOR 
ALL SIZES. Boller Mak- 
ss ers, Bridge 
Builders, 
Ship Bulld- 
ers, Rail: 
road Shops, 
Locomotive 
and Car 
Bullders, 
- Etc., Etc. 


THE ,AERATED FUEL COMPANY,. 


Main Street, SPRINCFIELD, MASS. J. H. BULLARD, Mana 


FORGING: AND WELDING BY PETROLEUM AIR BLAST. 


ELOW BURNERS! NO SMOKE, DIRT OR ASHES! 
Represented o WILLIAM PICKETT. SON & CO., 





Bridge 





THR HULLES & ONES 6D, 


WILMINCTON, 
DELAWARE. 

















cetinniiicimimenmeiidilit = — 
HILLES &-3JO 





170 Lake St., Chica o. W.S.COLLINS, Sept. 29, 1885 

Temple Court, a Beekman Street, Rooms 814-816, New York. CHILON JONES, Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los Angeles Cal. C.S . BARROWS, 46 Wade Building, Cleveland, Feb. 5, 1889 
BERT & BARKER MFG. CO., General Agents for the United July 23, 1889 


Ohio, oo and Indiana. GI 


States, Spr ngfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building, Denver, Col. 


We will repince In Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887, 





Our Location, Sounder Capac wity and Machine and Patte Tn Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
TO ORDER, in any quantity up to size 20,000 Ibs., or SMALL CASTINGS 
where large quantities are required, Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE C€O., 


ALLENTOWN, PA. 





3d and Walnut Streets, 











WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, | 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT sTSs., 








{ BROOKLYN, N. 
New York Office, 69 BS St. 
es BUILDERS OF THE 








Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 












































LANE’s a ; <5 ~ 
Foundry & Machine} |°§#——#89 “9. oN og. 2) 
worns, || > 25 jrqaut relat Co, | 
MUNTINGDON, PA. | \/\ | | FACTORY, HOBOKEN, N. J. 
Fine Upright Engines F %, A \ Manufacturers of 
\ 
aot ee Seo] eNom ter, 
cial tools, at special prices: | we me ‘lg Mate pe ib p Tantra | yy | 
3,4,5,6,7&9H.P. liad Duplex, U niversal. Anvil Drawing, Hellos, ‘Blue Process 
tt will pay you towriteus | Copel’ ccries a tuangies, T Squares, Drawing Boards, Standard 


you handle large 
quantities, it will pay you 


j to write us. Catalogue to professional people on application. 








SIMPSON’S CENTRIFUGAL SEPARATOR, 
For Supplying Clean and Dry Steam to Engines, Dry Houses, ete, 
Simpson's Centrifugal 
Separator and Trap. 
For Supplying C lean and Dry 





& | | 

3 “ Steam to Engines, Dry 

3 rs] Houses, etc. 

c ° Place Separator as close to 
5 & engine as possible, the steam 
* taking a spiral course between 
om the threads causes the wate: 


to be thrown by centrifuga) 
force against the outer walls, 
while the dry steam goes 





through the small holes to cen 
ter of pipe. Steam can enter 
at A or top, as convenience may 
require ; also used in conveying 
steam long distances, for Steam 
Hammers and Dry Houses, 
Water Gas Generators, and for 
all purposes where Dry Steam 
tke THE COUBERT MFC. CO. 


KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, . 
Or, A. T. ARTHUR, Selling Agent, 18 Cortiandt St., N. Y. 





32 CORTLANDT ST. NEW YORK 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


a. In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
’ anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dy namo Machines a specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Ccnstruction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 


10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 





SALES Mu WL 


[ SIMPSON, 


° KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 








BLESSING’S W ATER CIRCULATOR »° PURIFIER 








Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 


Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., arsasr, x.v. 








“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

* OR GASOLINE. 


: COMBINED 
“QTTO' GAS ENGINES AND PUMPS. 


Consume 25 to 75 Fer Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











STATIONARY 


M ENGINES: 


& BOILERS. 





We have in stock, that we could ship within a few 
Cays from receipt of order, as follows: 

Medium Speed Automatic Ty pe :—1 left- 
hand, 55 horse-power ; 1 right-hand, 75 horse-power ; 
‘ left-hand 75 horse-power. 

High Speed Automatic Type :—1 self-con- 
tained, center crank, 14 horse-power; 2 self-con- 
tained, center crank, each 18 horse-power. 

Single Slide Valwe Throttling 
1 right-hand, 16 horse-power. 

Horizontal Tubular Boilers :—4, 12 hborse- 
power; 2, 16 horse-power ; 1, 55 horse-power. 


Type: 





Woodbury Engine Co., 


ROCHESTER, N. Y- 





BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 








AGHINE 
TOOLS 


ENCINE LATHES, 
BRASS LATHES, 
BORINC AND 
TURNINC MILLS, 
SCREW MACHINES, 


on hand and in process of construction, 














BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, 
PROPRIETOR. 


BRIDGEPORT, CON, 








Corliss - Engines 


Of the highest type, in all 
sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O. 


The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





VAN DUZ4ZEIN 
GAS & GASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


VAN DUZEN 
Gas & Gasoline Engine Co. 
BOE. 2d St., Cincinnati, O. 


MACHINE TOOLS 


FOR IMMEDIATE DELIVERY. 
SEND FOR 


SEPTEMBER 


DELIVERY SHEET. 
HILL, CLARKE & CO., 


156 Oliver St., 














Boston, Mass. 





NEW AND SECOND HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
The following second hand Tools we have re 
placed with our IMPROVED NEW ONES and will 


close them out low. 


Putnam, Engine Lathe, 14 in. swing, s} 2 ft. Bed. 
New Haven ¥ - 16 in, 8 ft. 
Fitchbu sh - sin. * Rft. 
Ferris & Miles, oe - 17in. “ 8 ft. 

New Haven, - . om. 8 ft. 

Wood & Light, - i @in. “ 7 1-2 ft. 
Wright, ” " Win. “ 22ft 
Townsend . ” , & Sis 7 ft. 

Fifield wd * 2in. “* 14 ft. 

New Haven, " - Bin. “ 10 ft. 

Heavy pattern, = a Bin. “ 15 ft. 
Putnam, ss 36in. ‘* 18 ft. 

Am. Tool Co., Square saan: Fox Lathe, 15 in.x5 ft. 

Am. Tool Co., No. 2 Cabinet Turret Lathe. 

Gage, Square Arbor Fox Lathe, 15x5. 

Badger, Planer, 24 in.x 6 ft. 

New Haven, “ 24 in.x 7 ft. 

Pond 26 in-x 8 ft. 

New Haven, 30 in.x 8 ft. 

New Haven, 32 in.x10 ft. 

Worcester, 43 in.x18 ft fair order, low price. 
Universal R. D. Co., 1 Radial Drill 5 ft. arm. good order. 
Lincoln Pattern Milling Machine. 

Brown & Sharpe, No. 2 Screw Machine. 


Fitchburg Traveling Head Shaper, 14 in. Stroke, 
Brown & Sharpe, 18 in. Automatic Gear Cutter. ; 
Upright Roring and Turning Mill, 39 in. New. 


NEW TOOLS 


On Hand and Early Deliveries. 
Fitchburg Machine Works, Lathes and Planers. 
Prentice Bros., Lathes, 14-16- 

Hendey Machine Co., bm ess, 

Lathe & Morse, Lathes, 21-27-32 i 

Wright Machine Works, Lathes, "i¢- 20-24 in. 
Fay & Scott, Lathes, 28-32 in. 
McMahon, Lathes, 16 20 in. 

Prentice Bros. Drills, 20-21-25-28-32 in. 
Powell Planer Co., Planers, 22-24-30-36 in. 
Gould & Eberhardt, Shapers, 16-24 in. 


Large Assortment of other Teols, New and Second 
Hand. Send for Complete List. 


J.7.McCABB, 
68 Cortlandt St, |‘ sccesor 10. P. BULLARD’S 
NEW YORK. 


New York Machinery Warerooms, 


good order. 














Eclipse Corliss Fagin 





NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING © 
MACHINERY. 


Send for Special Cireular. 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 








' “ & 
ay 
, . ce 


M. e. BULLOCK MANF'G. 6.00. 






) Engi hes: 


wo DRILLS 


-FOR = 
nat Tom 


) hn FRICTION 


H&ISTS, 


See 4 MACHINERY. 


9, CHICAGO. U.5.A. 








PAYNE HIGH SPEED CORLISS  NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, 


Boston, Mass. 


Clarke & Co., 


10 S. Canal St., Chicago, Ill. 








SEI P MAN 
Automatic Steam Engine. Kerosene Oilor Natural Gas Fuel 


— SAFE, 


The Best Power for Farmers, Printers, Carpenters and Manufacturers. 


Automatic in both fuel and water supply, requiring but little 
attention after once started, 


EFFICIENT, DESIRABLE, — 


1, 2,4, 6and 8 H. P. Single. 
8, 13, 16 and 22 “ Compound. 


SHIPMAN ENCINE CO., 200 Summer Street, BOSTON, MASS. 





STEARNS MP'G CO. 





ENGINES from 15 to 400 es Tower 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
OUR 


Sew CATALOGUE OF TOOLS 


And Supplies se ent free to any address on receipt of Ten 
‘ents in Stamps (for postage). 


Chas. A. Strelinger & Co., 492" Detroit, Mich 





THE PORTER-HAMILTON 





” ‘The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 





CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES. They are endorsed by 
many reputable engineers and persons using them. 





Address as above. 





WORKS: ERIE, PA. 


High-Pressure, Compound and Triple 
Expansion, Condensing and 


Non-Condensing. 


CHARLES R. VINCENT & 60,, . 


Contracting Engineers, 





15 Cortlandt St, MEW YORK. 38 Oliver SL, BOSTON. 


BALL AUTOMATIC ENGINES. ] 
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BROWN & SHARPE MFG, CO., "ume" 


No. 8 SURFACE GRINDING 
MACHINE. 


This machine will grind a piece 
36 inches long, 14 inches wide, 
11 1-2 inches high, using a 12 
inch wheel. 

Weight of machine 2500 lbs. 

Floor Space is 128x39 inches. 

This machine is lengthened to 
grind pieces 5 feetlong. Weight 
3000 lbs. Floor space, 192x39 
inches. 





WESTERN REPRESENTATIVE, 
s A. SMITH, 


No. 23 So. Canal Street, 
CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SHAPING 
MACHINES. 


TRAVELING 
HEAD. 


A. 16,18 and 24 inch 
Stroke. 


“Extra heavy and 
powerful. 


‘TTSBURCH, 
Lewis Block. 















CHICAO, 


ADELPHI 
PHL ADE As Phenix Building 


NEW YORK, 
705 Arch St. 


98 Liberty St. 











THE YALE & TOWNE MFG. CO., 
STAMFORD, CONN, 
NEW YORK. CHICACO. PHILA. BOSTON. 


JENKINS BROS, VALVES. 
FES very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture 

KK eyed Stuffing Box and Disc Removing Lock Nut 

I. s used only in the Jenkins Bros,’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 
71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


NEW TOOLS FOR IMMEDIATE DELIVERY 


AT OUR 


New York Store, 64 Cortlandt St. New York. 


14’’x5’ Plain Fox Monitor L athe, 267 
14’’xt’ B. G. 20" 
x g' 15’’ 2 ‘ ‘ rvs 20'' 
x §’ Imperial Engine L athe, 18" 24" 
12’ Ste andi ard 16’ 24" 
‘x11’ 7 re a 16" 28° 
19''x13’ 12°’ 
21'’x 8 Imperial 13’’x 
12’’x 4° Turret Lathe, 20’’ 
15''x5’ Turret Lathe, | 20" 
18’x6’ Automatic Turret Lathe, . 
Our Stock is constantly changing. Write for full particulars and prices. Outfits a specialty. 


THE LODGE & DAVIS MACHINE TOOL CO., 
Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio, WESTERN HOUSE: 


GOULD & EBERHARDT, |]HE GARVIN alte UN, 


Near Market St. Depot, 
NEWARK, N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 














Geared Shaper. 
W. & L. National Drill, 
8S. CH. Ste andé ard 


14x 6 Eng ‘ine L athe, 
15’’x 6’ 

18 
18”’ 
18’’x 


19 


x6’ Cabinet Turret Lathe, 
Pattern Makers’ L athe 
Wood Turners’ . 

4 Hand L athe, 


B.G . P. F, National * s 


30/7 “6 “ 
28" Sts indi ard B.G pee 
$2’ St: hs ard * 


C rank Shaper, 
. Milling Machines 


Geared Shaper, B 


a 


Chicago, I}. 













Universal Milling Machine. 


EBERHARDT'S 
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é ‘SMI pur sourgowy Saw ‘eT gy 


Patent 
GEAR COTTER. LE : 
a _— Sizes, 18’, 2”, 36’,);Gear and Rack | Getline, Milli 
=n 50’, 60”, 84 and Index Drilling to Order, 








GEAR AND RACK CUTTING TO ORDER.|LAIGHT & CANAL STS., NEW YORK. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S& A. 


Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 
Threading, Shaping, and Boring Metals. The cutters are 
inexpensive and may be sharpened by grinding without 
changing the form. 


CIRCULARS AND PRICES FURNISHED 
UPON APPLICATION. 
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THE POND MACHINE TOOLCO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 


Warner &Swrasey, 
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Photographs 
pplication. 


Lowell, Mass., U. 8S. A. 


| BORING MIL Ls. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N.Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 


Cuts, 
ona 
IW, ASS 








Manufacturer of ENGINE LATHES 





from 16to 48 in. swin 
and Prices furnishe 



















fan 


jiultittt 


gol 
‘il 
em 
il 


GEo. Wr. FIFIELD, 


< cs 








Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


(GRANT ) 


§. M. ALLEN, Present. 

Wm. B. Franewin, Vicr-Presmpent. 

*, B, ALLEN, Srconp Vice-Presmenr. 
!, B. PIERCE. 





SECRETARY & TrEaSURER, 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Toois 
or Supplies. 


WwW. P. DAVIS, 


Rochester, N. Y. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso ovR ** ORIGINAL, ®*® Line 
24’, 26’, 30, 32'’, 36”, 42’, 48”, 66’, 62”. 
THE CG. A. GRAY CoO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 














-reseore? 


a7” x a7” x 8’ Planer. | 20” x 6’ Chucking Lathe. | 
SHENDEY MACH INE Go. TORRINGTON. CONN: 


eee 3+ MACHINE TOOLS: == 


J.M.CARPENTER €__ 




















Manufacturer 





TU 





PAWTUCKET.R.I. 


APS & DIE 




















